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PREI-ACE TO THE PIRST EDITION. 


Sincf ihr days uf Sir W’. Ji>nr>A, Sanskrit litem* 
turo, in .ilntost every ilepartnienl, ha5 been zealous¬ 
ly ransaeked by m liulars, liolh kuroitean and Indian 
.\s the results of their l.ibdiirs we .ire nut« in poss¬ 
ession ol ample Taels and dtila. whieli enable us to 
frutn some idea ol the knowirdf'e of the Hindus of 
old in the Helds of i'hilosophy and Mallirmalies in- 
eluding Astronomy. Arlhmctie, .\Jf;ebra. Trigono¬ 
metry* and Geometry. Hven Medieine has re- 
ei'ived some shar<; of attention. Wilson in a se¬ 
ries ol essays published in the Oruntal Ma^utimf 
f iSj,t), Koyle in his Antii/iiity af HtHdu UeJiemt 
(lt<j 7 ), and Wise in his eommenlary on the Hindu 
Syxtem of .\ti-diclnr • wen* amongst the first 

to bring to the noliee of the Kuropcan world the 
«'ontent.s of the aneienl medical works of the Hin¬ 
dus. and nicntly the Thakur Sahib of Goiidal ha> 
added hi.s (|Uota. 'fhese contributions are. how¬ 
ever. of a fragmentary nature, .-k comprehensive 
history of Hindu medicine lias yet to be written 
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Malt-ria Mcdira has also found, in I'doy C'hand 
Dull, .in al)lc cx|ioncnt. One branch has, however, 
up till this time, remained entirely neglected— 
namely, f'hcinistry. Indeed, it may be assumed 
that on accont of its complex and technical nature 
it has hitherto repelled investigators. 

'rhe progress of ehl*mical knowledge among llx* 
ancient nations has always had a fa.s4-ination for 
me. 'Ilie classical works of 'I'humson, lloefer 
and Kopp have been my favourite companions for 
the lost twelve years and more. In the course of 
my studies in this field I was naturally led to an 
inquirv' into the exact {Mtsiliun which India uccu> 
pies (herein, and with this view I unilertook a sys¬ 
tematic examination, from the chemical standpoint, 
of the Charaka. the Surruta and the variouH stan- 
<lanl works of (he .\vurvedic anri latro-chemical 
I'criods, which have escaped the ravages of time. It 
was at (his stage that I was brought into communi- 
I'ation with ,M. Kerthelot some live years ago—a 
circum.stance which i)a.*> proved to be a turning- 
point, if 1 may so say. in my career as a student of 
the history of chemistry. The illu.striou.-« French 
savant, the Doyen of the chemical world, who has 
done more than any other person to clear up the 
sources and trace (he progress of chemical science 
in the West, expres.M'd a strung desire to know all 
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about ihr rontributioni* of ihr Hindu*,* and rvrn 
went Ibr Icn^h of making; a personal appeal to mr 
to help him with information on thr nubjcTt. In 
response to his saered rail I submitted to him. in 
iSi)K, a short monograph on Indian alchemy: it was 
based chiefly on Rasenttrasara Samgraha, a work 
which I have since then found to be of minor im¬ 
portance and not calculated to throw much li^'ht on 
the vexed question as to the origin of the Hindu 
Chemistry. M. Hertheloi not only did me the ho¬ 
nour of reviewing it at lengtht but very kindly pre. 
sented me with a complete set of his monumental 
work, in three volumes, on the rhemistrv- of the 


*"Cepmil«iil II irrail nAYwitr d'examinrr f^naim dora. 
mrtita ^il m'onl M rfrrmmrni aiKnalA par unr Inirr dr R&r. 
prafnwnir A Prraidcnrr Cnilrxr (Calniita). D'aprf* rr urnM, it 
. rxiftr dr* ■raiii'ad'alrltimir, ^ili rn sanh'ni. rnnoatani au am* 
aiielr. r» qwi rrnfrrmmi dn pffrrpir* pour pr^parrr Ir* raltum 
dr mrirurr noir ri rnuKr #1 Ir rjitanri rtnpln^* r-itntnr mSdira- 
mmt* Ce* indicaliont •’arrnrdrni arrr rrlln dr* airhimliln arabr* 
tijrnaUc* pin* hant. II e4 S dftinr ijtir m trailA •nirni MMimia 
a unr Aude apprutondir. poor, rn <Wlrrminrr roncimi, prolublr. 
mrol attribiiabir M unr iradilion prr»anr on nr^oriconr— 
Joi'aMai nra S*v.*kt*, Ort, iSg;. 

/rar aa rksftirt wgiifff df riii/airr dt tm C%i. 
auraa rantrtMivui i rAUkimit imdirnmr (M/fTMirir manuarril dr 
a.1 pacn). par Prafulla Chandra Rir. prn/e**rtir k Prraidrirry 
C<illr(r. C.strtiiia.“—IWr joci.sAV i»a* SavaJCT*. April' iHgR 
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Ajfes. dr.ilinf; chiefly with ihr Arabic .ind 
Syrian contributions on the subject, the very exis¬ 
tence of which I was not till then aware of. On 
perusing the contents of these works I was filled 
with the ambition of supplementing them with one 
on Ffindii ('hemistry. Although I have written all 
along under the inspiration of a mastermind, it is 
not for L moment pretended that my humble pro¬ 
duction will at all make an approach to the exem¬ 
plar set before my eyes. 

When I first <lrew up the scheme of the present 
work, I had deluded myself with the hope of finish¬ 
ing the study of all the available literature on the 
siibje«-t before I took to writing. But I soon found 
that the task was one of vast magnitude. .Some 
of my friends, whose judgment is entitled to weight, 
•nlviwd me un<ler the circumstances, to curtail the 
scope of the work as originally planned nut, and 
pres<-nt a first instalment of it in its necrssdrily de¬ 
fective and imperfect .shape (sec Introduction, p. 
Ixxxiv), re.<a*rving for a subsequent volume the work¬ 
ing-up of the materials which are accumulating 
from time to time. In the present volume only 
one or two representative works of the Tanric and 
latro-chemical Periods have been noticed at length 
.\» regards the transliteration. I have not rigid¬ 
ly adhered to any particular system, but. in the 



main, I havr (ollnui'd that of thr SacrfJ Boots of 
thr East 

tMorr ronrluflinf;, I must acknnwlcdgr iFir valu. 
able assistance I have received rom I'andil N*ava> 
kiinla Kavilihusa/ia tvilh «vhnm I have toiled 
through many an obscure passa);r uf the Mss. of 
the Trf/i/rtfj. I lis sound knowledge of the Arur- 
vtHas has also been of much help to me. 

« « * • 

And now it only remains for me to dis4'hnrgr 
the grateful duty of exprc*ssing my thanks to the 
(iovemment of ffengal, which at the instance of Mr. 
•Mexandi'r Pedler. K. K. !*., Director of Public Ins- 
tnii-tion, placed a liberal grant at my disposal to 
enable me to meet various incidental ex|>encr«, 
chiefly in the matter of collecting ran* Mss. 

PKf>IIMLMC\ CoLLCGt *) 

i'Mfmttm. Uof /e, Ipokr. j 


P f R .D'. 



PREFACE TO THE SECOND EDITION. 


A rom|j.Trativi'ly limited number of i npies was 
printed in the first edition as it w.is feared that 
owing to its technical nature the work would 
appeal only to a select circle of n'nders. The 
exceedingly favourable reception accorded to it 
not only hy the scientists and orientalists but also 
hy the public in general both in Kurope and in 
India has necessitated the bringing-out of a secomi 
edition. Some material additions have been made 
to the historical portion of the Introduction, throw¬ 
ing further light on the independent origin of the 
Hindu system of m«-dicine and its priority to that 
of the (irecks. 

•M. Rerthclot. in the course of a lengthy and 
appreciative review in the ‘‘ Journal des Savants," 
Jan. lyoj, expresses his regret at the absence of 
*• .any thing which would remind us of the system¬ 
atic treatises of Zosimusandof thefJreco-Kgyptians" 
—a regret which will be shared in by every student 
of Hindu chemistr}-. But even the sable cloud is 
not without its silver lining. I hope, however, to 
deal with the theories underlying Hindu chemistr)' 
in the second volume. For the present, I have to 
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• content myself with the |ironuunicmi’nt of niv res¬ 
pected and leanied friend. Mr. Krajendranntiia Seal 
Principal, .Malnin'ijii's College. Kuch Hehar. uliose 
vast acquaintance with and comprehensive grasp of. 
the literature of the Hast and the U'est. entitles him 
to speak with authority on the subject. Says Mr 
Seal in his plea for our I'niversity ** striking out a 
line of communication with the organisations of 
oriental learning.”— 

" la-t IIS not superciliously dismiss these studies 
as ' learned lumlM*r.‘ 'fhe Astronomy and .Ma¬ 
thematics Mere nut less advanced than tiose of 
Tycho Mrahe, Cardan and Fermat: the naalomy 
was equal to that of Vesalius. the Hindi logic 
and methodology more advanced than that of 
Kamus, and equal on the whole to liacon's: the 
physico-chemical theories as to combustion, heat, 
chemical aflinity, clearer, more rational, and more 
original than those of \'an lielmont or Stahl; and 
the (irnnimar, whether of Sanskrit or Prakrit, the 
most .scientific and coniprchensixc in the Murld 
before bupp, Kask and Grimm." 


I'KEStOH.NCV Cou.KGK: 
January /, /yoy. 


P. C. RAY. 
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Introduction 

CHAPTER X 
AioliMilaal Mms !■ Um ViiM 

In tracing the progress of chemical know- 

D.w« d Hindu civilized 

Alchemy. nations of old, one always 

finds it intimately associated with medicinal 
preparations, metallurgical operations, the 
technical arts and the belief in the transmu¬ 
tation of metals. In India, more so than in 
Europe, chemistry has, however, been evolved 
chiefly as a handmaid of medicine ; and, some¬ 
what later on, as an adjunct of the Tantric 
cult. The efficacy of the drug alone was by 
no means considered sufficient unless backed 
by the kindly interpo.sition of the deities. 
Thus in the i?/g\’eda we find the Aj\’ins, the 
divine physicians,invoked, who give sighttothe 
blind and make the lame walk. These twin 
gods have many points in common with the 
Dioskouroi of Greek mvtholoev. One very 
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curious myth is that of the maiden V'ijpalii 
who, having had her leg cut off in some con¬ 
flict. was at once furnished by the An-ins with 
an iron limb. 

The higher gods of the A*fgv.'da arc al¬ 
most entirely personifications of the elements 
and the other natural phenomena, such as 
the fire and the wind, the sun and the dawn. 
But we often find also herbs and plants en¬ 
dowed with potent and active properties, 
raised to the dignities of the gods and ad¬ 
dressed as such. The Soma plant is an 
object of particular adoration and the V’edic 
worshippers are in ecstacy over the exhilarat¬ 
ing effects of the fermented juice expressed 
from it.' The Soma rasa (juice) began 
even to be regarded as the amr/U ; this im¬ 
mortal draught, allied to the Greek ambrosia, 
is "the stimulant which conferred immortality 
upon the gods . . . it is medicine fora 

sick man and the god Soma heals whatever is 

l) S«v F^OTlin^'n tniro. lo" Salapaiha Brihm.iia.” Pi. il, pp. 

I rf «r/. aUu RoCh ; Ueber den Soma : '' Zell, drtit morg. Go." 
XXXV. pp 6R0-693. aUo iMd. XXXVltl. 134-139: Wn wlchfl 

art • • ■ kftiT flia art I I 
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sirk." It will be seen later on that in the 
Soma rasa and its attributes we have the dawn 
of Hindu Alchemy {Vide p. 79). 

Other plants were likewise invoked as 
divinities. Thus one entire hymn is [devoted 
to the praise of plants (oshadhi) alone, 
mainly with regard to their healing powers. ' 

Arin- AlKjnd. d. MGnrh. AK-d »"■» IV. U AM>. x 
(1) Onr or Iwoljrpicjl hjrmnt may be quoted bm.— 

»l ■mi JtT 1 

■ih 9 *11 vmifq tni ■ 

■li <1 ■■ ■intfa nvwqn .\.97-i. 

■VI cnawt oqfMii A ■ne im 1 3 

commentary to the abo%’e ii 

«i; qii: ■!!«: •■: ■■mm ♦ kirn: f 

■»i «n«nim: *a*:, Jhf: 1 •f«5 * fvp 

Bi«<n<di^<t mdi ij ■■■r^wm 1 

■■■I faq ySf Biifv ■■4. I ■■ niB^tal 
mmifmftwr >a aw ■ wiaifa ■^^manmifat^ifimq^ 
■laasarfa mmifa ij faq aaV ■■ BMnauTNi: 1 

t ■■ aiaq; Vtavo: it fam' vunN wraifa ■■if^a ■! 
■aif ■qfffionfa ; amfii ■ »i 8«m 
■■■qf*fan; > ■■! ■fQ ■ % ♦ waaim: aafaa 

fi af a«^ ai ■■■ ■maaam ■■■ aa: 0»: mafta *a ■■■ 1 
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Again, in another hymn we read: ‘‘ O 
King Varu//a ! a hundred and a thousand 
medicinal drugs are thine.” 

It is in the " Athar\'a-veda ” however, that 
plants and vegetable products in general are 
fully recognised as helpful agents in the treat¬ 
ment of diseases, though their use is invari¬ 
ably associated with the employment of 
charms, spells, and incantations. Thus the 
plant apimiirga (achyranthts aspera), which 
still occupies a prominent place in the Hindu 
system of medicine as a di-uretic and laxative 
etc., is invoked as the ” mistress of remedies” 
(IV'. 17, I.) and "sole ruler overall plants.” 
In another hymn the Soma plant is thus 
referred to:— 

" The strength of this amrita (ambrosia) 
do we give this man to drink. Moreover, I 
prepare a remedy, that he may live a hundred 
years!” 

.Again, “ as many (plants), as the human 
physicians know to contain a remedy, so many, 
endowed with every healing quality, do I apply 
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lo thee !’* ' Here is a spell for the cure of 
leprosy by means of a dark>coloured plant:— 

Born in the night art thou, O herb, 

Dark-coloured, sable, black of hue : 

Rich-tinted, tinge this leprosy. 

And stain away its spots of grey ! (1.23,1). 

—Macdonell 

There is also a distinct reference to a 
remedy for promoting the growth of hair. 

" As a goddess upon the goddess earth 
thou wast bom, O plant ! We dig thee up, O 
nitatnf, that thou mayest strengthen (the 
growth) of the hair. 

" Strengthen the (old hair), beget the 
new! That which has come forth render more 
luxurious!" VI. 136. 1-2. 

Although in the V'edic age caste as a 
hereditary' system did not 
differrntiatrd. cxist, the healing aUs had 

evidently acquired sufficient importance to be 
pursued by particular members of the patriar¬ 
chal families. Thus with that charming sim- 


<l) BloomMd I " Hymn* o/ llw Alharra-nda " pp 43-44. 
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plicity which is the characteristic beauty of 
the Jfigveda, one A’/shi says pathetically of 
himself: 

" Behold I am a composer of hymns, my 
father is a physician, my mother grinds corn 
on stone. VV'e are all engaged in different 
occupations * " (IX. 112, 3), 

“ Princes like Divodi'isa, and bards and 
leaders of the tribe of the Angiras, adminis¬ 
tered medicines and gloried in effecting cures. 
A skilled physician is distinctly dehned as one 
who lives in a place abounding with medicinal 
plants, and who assiduously devotes his time 
to the acquisition of knowledge 

Thus not only in the Atharvan but even 


Thr rarfiii lilrr^r^' 
ai Indian 
Medicine. 


in the A’ik, we can trace the 
earliest literar>’ record of Indian 
Medicine. 


The ** .Atharva-veda " deals chiefly with 
sorcery, witch-craft and demonologj’. There 
are deadly imprecations against evil-doers; 


ti) R. C. Dnit I “CiiriliMlion in ancient India," p. 65 (Coir cd.) 
( 3 ) Introdnrllon to ' Aa.'ifl(aKWdaya'' ol Vagthafa, bjr Anna 
.Mmvor Kuntr, B. A., M. U., p. a. 
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magical incantations for bringing about ruin, 
death, dementation and stupefaction of one’s 
adversaries ; and charms intended to secure 
the love of women through the potency of 
various herbs. Some of them are of hostile 
character, being meant to injure rivals. The 
picture here presented has its counterpart in 
the ancient EgyptLins, who were noted for 
their magical lore to which the Greeks were 
no less attached. There is a close resera- 
blance between the contents of the A. V. and 
those of the Papyrus of Leyden in some es- 
stmtial features. In the latter also there is 
an intermixture ol magic, astrology*, alchemy 
as well as recipes for love philters. ' 

The.*\. V., on account of its frequent ralling- 
in-aid of super-natural cigencies forselfish and 
malevolent purposes, has not generally been 
accorded the canonical sanctity of the Vedic 
Triad—The A*/k, the V'ajus and the Saman ; 
the very authority of the fourth Veda as a 


(i) The rr«der mij ruenparr iMi portloa with BcnKrUc'i 
Ori|pDci dc r AlcliimI#." pp. 8i-Sj 
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scripture has been questioned in the several 
law-books of the Apastamba, the Vish«u, the 
Yiijhavalkya and the Manu schools, and the 
practices it sanctions strongly condemned. 

As Hindu medicine has seldom been able 


to shake itself completely free from the influ¬ 
ence of magic and alchemy <is auxiliaries, 
physicians, as practicers of the *' black art," 
have been given an inferior position in the 
legal treatises. The Mahubhiirata, reflecting 
the spirit of the above law-books, regards the 
physicians as impure. In spite of this " the 
Atharvan retains in a measure its place by 
virtue of its profound hold upon popular 
beliefs, because the Athar\-an performs, 
csp<‘cially for the king, inestimable services 
in the injury and overthrow of enemies."' 

In the A. V., the hymns for the cure of 


(Uaijrana or At- 
cbttny. 


diseases and possession by 
demons of disease are known 


as *' bhaishajyifni, ’ while those which have for 


(l) RIoomlMld'*’■ H^iu uT the Albarra-reda ”Intraduc- 
lioo, p. XLVI. 
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Uielr object the securing of long life and health 
are known as "avush\Vi//i"—a term which 

m « 

later on gave place to rasayana, the Sans¬ 
krit equivalent of alchemy (see p. 8o). We 
shall quote two under the latter heading as 
invocations to pearl and its shell and gold res¬ 
pectively. " Born in the heavens, bom in the 
sea, brought on from the river (Sindhu), this 
shell, born of gold, is our llfe-prolon;;ing 
amulet." 

The bone of the gods turned into pearl; 
that, animated, dwells in waters. That do I 
fasten upon thee unto life, lustre, strength, 
longevity, unto a life lasting a hundred 
autumns. May the (amulet) of pearl protect 
thee I •• 

‘‘The gold which is bom from fire,' the im¬ 
mortal, they bestowed upon the mortals. He 
wh<> knows this deserves it : of old age dies 
he who wears it." 

" The gold, (endowed by) the sun with 
beautiful colour, which the men of yore, rich 
In descendants, did desire, may it gleaming 

O) AmudK ihe fire kin<l» ct (uld rWrrrrd (o in Ikr "Rnuratni- 



envelop thee in lustre! Long-lived becomes 
he who wears it ! " 

While gold is regarded as the elixir of life, 
lead is looked upon as the dispeller of sorcery: 
“ To the lead Varu«a gives blessing, to the 
lead Agni gives help. Indra gave me the 
lead ; unfailingly it dispels sorcery.'" 

It is of interest to note the alchemical 
notions which had gathered round gold and 
lead * at the time of the A. V. 

To the student of Hindu medicine and al¬ 
chemy, the A. W is thus of special interest as 
the earliest repository of information on the 
subject. 


ti) Thr quotatioai are tram BloomScU'i A. V. pp. 6345. 

( 3 / In ihe alrhemjr the Wn<, lexl, as is nil known, is asso* 
riatnl not with beneSrirnt but "Salurnlnt" influenre. 


CEtArTBS Z1 


TIm AywvaAo NrM 


The Hindu tyutm 
ai medirtne method* 
iscd and arran|p<d 


We now alight upon a period when we 
find the Hindu system of 
medicine methodised and ar- 
ranged on a rational basis, with 
a scientific terminolog)*. 

The two great works of this period are 
the Charaka and the Surruta. In them we 
find the study of the subject to have made 
a distinct advance and to have been evolved 
out of the chaotic state it was in during 
the Vedic period. Of the two, the Charaka 
is by far the more ancient. ' 

There must have been a wide gap be¬ 
tween the age of the A. V. 
and that of the Charaka—an 
interval of probably a thousand years or more. 


The Chenka and 
the Slunita. 


(l) Cf. "The Ibcoiofical dortrioe ul the nature ol diiraac iodi- 
caied it* mean* ol rurr. For Hippocrale* wai rr*«rred ih* (reet 
glarj ol deftrorinf Ibcm both, reptadnf ibcra bjr more practical and 
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In I he Litter the humoral pathologi’ is fully 
developed, the dia/i'iiosis and prognosis of 
diseases dttscribed at length, and an elaborate 
mode of classihcation adopted. We have 
seen above that the physicians were 
assigned rather an inferior status in soci¬ 
ety ; the healing art was, in fact, never 
recognised as a division of the Vedas.' Still 
the claims of the indispensable science of 
medicine, which can be distinctly traced to 
the A. V., could not altogether be ignored, 
and ultimately a compromise was arrived at. 
In the Chaiaka itself the Science of Life 

nuicnal idr^u, and. fitim ihr volivr lablHi, Iradltiani. and other 
■aurrra, tof^hcr with Ilia own admirable obocrralioai. compilinx 
a body ul mnlirinr- The neenuary rcmiequrnce rd hia 
auccraa »ai ihe wparalion al ibe puraulla of ihe phyairian from 
Ihow rd Ihr prieal. Not that ao frcal a rrrolulinn.implyinc ibr 
dirrrainn of pcoSiabir x^ina from ihr anrimt channri, rould hare 
bren ari-om|ili>hrd irilhoul a alniXKlr, \Vr ihoutd rrrrrmrr iba 
mrmory of Hlpparralc* fur Ihr rimiplrlr manner in which hr 
rfferted that object."—Draprr'a “ Hiat. of ihr Inirlircl. Dev ia 
Europe,' I. p. 39 J (rd. l8g6i. Thr arrvicra rrndrrrd by Charaka, 
Siurula and Ihrir prcdccraaora we r e eijually valuable. 

(l) The fix/jw&i or diriaiona of ihr Vrd.ts amikihi (phon. 
nica). kalpa (rrrcmonial), rylkaraaa (grammar), niitikta (etymolo- 
Xy), I'hbaodaa (mcfrc) and jyoiiaha (aatronomy). 
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(Ayurveda) is regarded as a secondar)’ or sub¬ 
sidiary branch [^upanga) of the Alharvan and 
as a direct revelation of the gods (Siitra : Ch. 
XXX. 8-9). 

The Sumita even goes a step further and 
asserts that the seif-existent (Brahm;)) crea¬ 
ted Ayurveda, as an upAnga of the Atharv’an 
(siltra: I. 3.) 

We shall now concern ourselves with find- 

Thcafcof Ch»rmk» Charaka within 

approximate limits. The task 
is not a light one. and it is one of the most 
abstruse questions of Indian chronolog)-. 

M. Sylvain Levi has recently unearthed 
from the Chinese Tripitaka the name of a phy¬ 
sician named Charaka, who was attached as 
spiritual guide to the Indo-Scyihian King 
Kanishka, who reigned in the second century 
•A. D. The French Orientalist would have 
this Charaka as the author of the famous 
Hindu medical work, specially as it would 
offer an easy explanation of the supposed 
Greek influence discernible in it. 



xh- 

• Lrs flt?tncnU traditinnncis mis cn teuvre par 
les t-ontrurfi pruvent sr r^sumcr ainsi: l<* roi 
dovaputra Kanishka, dr la rarr drs KushaMa^, 
r^gnr sur Irs Yurtchi, sept cents ans apn^s le 
N’ir\‘Ana: il rst assists dr ministers ^minents. 
nomm^ Dcs-adharma et Mii/hara. Lr bodhisattva 
.'Waghosha est son conseiller spirituel; I'illustrr 
medecin Charaka est attach^ k sa personne." 

* « • » 

'* La mention de Charaka est la premiere indi* 
ration positive obtenue surMa date du savant 
pmtirirn qui dispute it Surruta la gloire d'avoir 
fondr la scienre mddicale dans I’lnde. I^s 
influences grecqurs qu'on avait enj reconnattrr 
dans Ics doctrines dc Charaka sVxpliquent ais^- 
ment, s'il est vrai que ce grand m^drein vivait 
au temps et it la cour dcs Indo-Scythes, alors 
que I'hell^nisme semblait pt^nftrer cn vainqueur 
dans la virille civilisation brahmanique." 

-"Joum. Asiatiqur” (1896), T. VIII. pp. 447-51 

We confess we are by no means convinced 
of M. Ldvi’s theorj'. If we are to go by 
name alone, we can claim a still higher anti¬ 
quity for our author. The appellation of 
Charaka occurs in Vedic literature as a patro¬ 
nymic ; in short, Piu/ini felt it necessary to 
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compose a special sijtra for deriving the 
“ Charakiis " i.e. the followers of Charaka. ' 
Then again, Patahjali, who is now generally 
admitted to have lived in the second century 
B. C., is known to have uritten a commentaiy 
on the medical work of Charaka, thus further 
proving the antiquity of our author; ' and 
both Chakrapii//i and Bhoja agree in alluding 
to him as the redactor of Charaka. ' Indeed, 
in such matters we would do well to set 
store by native traditions. It would be be¬ 
side our purpose, however, to enter into any 
lengthy discussion on the grounds on which 
we are inclined to place Charaka in the 
pre-Buddhistic era, but we shall summarise 
below the salient points. 

<i) a- 3 -n> 7 - 

(a) ^1X1 xm nxr^Tn 

in the **LJ£hu Maftjuihi" ol Bha/Za 

(3) xiinre-nwtmw-^T*xriif»il: i 

Vid* ijUulJrtion in ihr rummcRtJO' 

un lh« ChvjJu b/ ChAkrapMi 
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In the handling of the subject-matter the 
Eridrnoe bated Charalca is not so systematic 
ihTtubjert-mauer. as the Sumita, but indulges 
in random, hap-hazard and irrelevant discour¬ 
ses, which make the reader often lose the 
thread of the main narrative. The author, 
whenever he has an opportunity, boldly 
and with evident relish, launches into meta¬ 
physical disquisitions, which, he believes, 
make up for lack of experiments and obser¬ 
vations. ' In this respect the Sumita is far 
more scientific than the Charaka. The 
Nyjiya and the Vaueshika systems of phi¬ 
losophy, which have been interwoven into 
the body of the text, again remind us of a 
stage when they wen* more or less in a state 
of flux, but had not crystallised into the 
well-defined form and shape of the sntras 
in which they have come down to us-this also ‘• 


fl) Thli bai pTcn unpir *rupr lo a rrrnii raaimenijiuf. Ihr 
Kaviriija Ganfidbara Kat-irMna. who in hia WVraMnx, 
aurpaaim Charaka himarlf in Dbituwnhkral dtivMMtnm 
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goes t(>wards proving the high antiquity of 
the Ch^raka. ' 

Aga:n, only Vedic gods and mantras 

AW»c.o<r..r.. Charaka. not a 

•if mjrthoiu^ trace of Paura//ic mythology 

being discernible in it. ’ Charaka follows 
closely ths Vedic authority * in counting the 
number of bones in the human body; the 


(i) The >']rira of Gocama ranmenlH i6 padinhat (ratr- 
gsriaX nrhlV Oui-aka under hl> (medical) ditpulalion, mfuni, 
iMfiiiooi 44 ralrforie* (Vide Vimina Ch Vtll. ja, altn A. C- 
Kariralna'i Enj;. tram. pp. 564.65) Bodai in bis learned Inlrn- 
duction lu the Tarkasaaigralka of Anna«bha/fa (pp. 11-14) places 
the aphorisms of Gorama and Kaaada in the period heieren 400 
B. C to 500 A. O. 

(a) The names of Krishaa and Visodcra occur in a salutation 
in the supplement added bjr DcrViarala. Chikiliita Cb. it. 91-95. 
ed. GaKKadharaV But Kr>sea-«rnrship vas in rogue at the time 
of Ptnini : 4. 3. 98 See also Lassen's Alterthumskuode 1. p. 64S. 
Bbhirr also points nut that '* the earlier histurv of the poranas. 
■hich as j'et is a mrslerjr, will only he cleared up ehen a 
real history of the orthodoa Hindu sects, cspecialljr of the Sirites 
and V'ishnuiles, has been nnitten It trill, then, prohabljr become 
apparent that Uir origin of ibrse sects rracbes back far beyond 
the rise of Buddhism and Jainism."—Intro, to “Apaitamba," Icr 

p. XXIX . 

(3) Namely ,160; Sirlra Cb. VII. 5. According to the Insti. 
lutes of Vtsheu ** it (the hnmao frame) is kept lugsther by three 
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limit of childhood he takes to be ihirtv 
year>--<juite in keeping with the conception of 
the heroic age. 

Ii should, however, be borne in mind 
that the Charaka, as we now possess it, can 
by n-i means lay claim to be the first compre¬ 
hensive and systematic treatise on Hindu 
medicine, it represents rather a more or less 
final development of the subject, just as the 
elaborate grammar of Pa//ini is based upon 
some twenty previous works of his predeces¬ 
sors. notably of Ynska, 5nkalya, ^ifkatayana, 
Gargj’i and others. 

The above has its parallel in the history' 
of Greek medicine anterior to the time of 
Hippocrates. As Draper observes : 

" t)f the works attributed to Hipporratrs, many 
Wriiinjp J Hip. doubtless the production of 
pneram. j,js family, his descendants, or his 

pupil.s. The inducements to literary forgery in the 
limes of the Ptolemies, who paid very high prices 

hundred «nd tintj ban« ” (XCVI. JJ). Tliii liM been nddund 
bjr Jolly ai a “ rruon in Uvour «t ibe high antiquily U iia lava." 
Vide Intro. Co Viahnn, pp. XVIII-XX. See alao Jolly'* "Mcdi- 
Hne" (GnindriuX p. 47 . 
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for books of reputation, have been the cause of 
much difficulty among critics in determining such 
questions of authorship. The works indisputably 
written by Hippocrates display an extent of know¬ 
ledge answering to the authority of his name : his 
vivid descriptions have never been excelled, if indeed 
they have ever been equalled. The Hippocratic 
face of the dying is still retained in our medical 
treatises in the original terms, without any im¬ 
provement. " 

Still more appropriate arc the remarks of 
Litlrtf on the works which now bear the name of 
"the father of medicine.’’ 

“Ixjrsqu’on recherche I'histoire de la mAlrrinect 
les commencements de la science, le premier corps 
de doctrine qur Ton rencontre, est la collection 
d'ccrits connue sous Ic nom d'lruvrcs d'fiippoi rate. 
I.a science remonte dircctrmcnt it cette urigine et 
s’y arri^te. Cc n’est pas qu’ellc n’efil ^tt* cullivde 
ant^rieurement, et qu'clie n'eiit donnd lieu .t des 
productions mfmr nombreuse.s; mais tout ce qui 
avait dt^ fait avant le m^derin de Cos a p« ri. II 
nc nous en restc que des fragments #pars rt sans 
coordination ; seuls, les ouvrages hippocn.l'ques 
onf dchappe k la destruction; et. par une ••i.eon- 
st.ince assez singuli^re, il existe une grande lacune 
apr^s eux, comme il cn cxisiait une avant e ix ; les 
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travaux dcs mddn-ins, d'Hippocrair .H IVtabliv 
semcnl dc I'di'ole d'Alcxandrie, I'rux dc ccttr di'ole 
m/^mr ont pdri compldtcmcnt, A part dcs citations 
rl dcs passages conserves dans dcs ,A'rivains pos- 
tdricurs: dc telle sorte quo lesderits hippocratiqurs 
demcureni isolds au milieu dcs d^ris dr I'antiqur 
littdraturr mddicale. 

Of interrul evidence* the Hrsl nutable, 

and inlemil «t'ideficv. feStUfe IS the Style. 

The simple, unvarnished prose of the 
Charaka reminds one of the Bnihma//as of 
the Vedas. Thanks to the researches of 
Buhler and Fleet, we have now some idea 
of the prose Kiibya style as it existed in 
the second century .A. D. The literary prose 
inscriptions discovered at Gimiir and .N’ltsik. 
althoujrh less ornate and artificial than the 
romances of Subandhu and \’Au» (seventh 
century .A. D).. abound in lon;^-winded 

metaphors and alliterations and thus stand in 
bold constrast with the simple prose of the 
Charaka. 

Between the period of the .A. V. and that 
of the Charaka there must have bi;en com- 
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posed several medical treatises, each reflect¬ 
ing the spirit and progress of its age'. At the 
time of the Charaka itself there existed at 
least six standard works by .Agnivera, Bhela, 
Jiitukar/za, Panbara, Hiirita, and Kshtirapifwi, 
respectively. Charaka simply ba.si’d his work 
on that of .Agnivera*, which he completely recast 
and remodelled. I.ater on, Dr/V/Z/avala added 
the last forty-one chapters’. The other five 
works seem to have perished*. \'’Hgbha/a, 

111 Wr are at pmmi rnj^aKrd in maminiaf ihr Brihmjna*. 
Um L'p-anifhadas and Buddhistic litrrjturr with a sienr loj^lcanin. 
formation on these points and hope to announce the resuhs in the 
second volume. 

<j) Charaka himself nairclj' aasifns his reasons fur (ivin^ 
prefrrrncc tp ihr treatise of A|^ivcsa in the irords .—'*nl the 
sis lanthnrs) Ajfniresa was the most "sharp of intrlirct' (tiitra 
Ch I 2 > 

*mff} > SMki Ck. Ml. 

Also ChikutivApCb XXX D S. S«i sftdU N Sen. 

(4) Cf "WV know how crft«n in IndU Ibr appranincr vi 4 
ronrenlral abstrart ha* t«d to the nvf iMi and sohanqnant lo« ol 
alt cariirr work* on the sobjert.**—to Stein** RAjatarflginl, 
p. J5. In Btimeir* Tanjoer raialofvc Pt. I. pp * l**ll ana- 

Irsi* i* Ifirm Bhelasanihiia. fro« wbirli it wnald appear that 
lbi« work i* *1111 earranf, ihou^ in a mirtilaffd form Dr. Bumnll 
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the cpitumiser of the Charaka and the Sumita, 
mentions the works of Hiirita and Bhela, 
which were probably extant in his days. 

On reading the Charaka, one often feels as 
if it embodies the deliberations of an interna¬ 
tional Congress of medical experts, held in 
the Himalayan regions to which e\*en distant 
Baikh (Bactriana) sent a repersentative in the 
person of Kii/Mkhuya/za (see p. 35). The 
work professes to be more or less of the nature 
of a record of the Proceedings of such a ^ 
Congress.* 

Bodas in discussing the philosophical 
disquisitions of the Rnihma//as observes : 

“It was a sprrial function of thr KrahmA priest 
to give decisions on any disputed points' that may 

rnnarlc*; “(he moM •uperSrul rnmpaxnon thoin hnw muck 
Vif'bhafa wju Indcblrd (o ihii anrirnl Mrork." 

An “H^ta Sa«hii* ha> rreenrir been publiihcd . but id au¬ 
thenticity i> (juntianahle. 

(t) Cf. 'La lecturr de •let utivraKe nou» Initie aux romptr- 
renilus de rAitabie* runirr^ phiii topbiques H n^diraax. dant 
IcKjueU dn inaltm acrounia dea poanli In plu> dr I'lndr 

e( nitmc dr I'ctran^er, prenneot auci'oaivcmrtit la parole."—Qurl- 
quri Dann<ei Nourritn a prupoa dn TraitA mMKaux Sanvrid 
amitrieuri au Xlllc aiccle. par P. Curdicr, p. 3. 



xziii 

arise in the course of a sacrifice, and this he rould 
not have done unless he was a master of ratioeina* 
tion. Such decisions, which may be likened to 
the chairman's rulings in a modern assembly, are 
scattered through the ancient Iltishmaaas, and ^re 
collected together as so many NyAyas in the P&rva 
Mlmamsa aphorisms of Jaimini." ' 

We would invite the reader to jjo through 
the “Discourse on the Tastes" (pp. 25-2*^) 
and he will naturally agree that the above 
remarks apply with equal force to our author. 
In short, judging both from the manner and 
the matter of the work,we have little hesitation 
in placing it in the pre-Buddhistic era. VVe 
shall revert to the subject under Suxruta. 

As regards the Su^rula we are on more 
_ . ^ solid grounds. Its termino. 

Tn* of SumitJ " 

log)' and ffr/iiiii/iie, in gencnal, 
do not differ much from those of the Charaka. 
In style the Suxruta is rather dry, pithy, laco- 
nic, and matter-of-fact, as the Charaka is 
discursive and diffuse, and its composition al¬ 
together would point to a much Later date. 


(1) Intro. 10 Anumbhafra'i TarkaiaBX'**'*- P- 
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This is easily accounted for. The Sumita, 
such as has been prescr\'ed to us, is generally 
held to ue a comparatively modem recension 
by the celebrated Buddhist Chemist, NVigiirju- 
na,' who is said to have added the Cttaratan- 
tra or the Supplement.* Here for the first 
lime in the history of Hindu Medicine aod 
Chemist r)‘, we come accross a personage 
who is historical rather than mythical (sec 
below). That the redactor thoroughly recast 
and remodelled the Sujnruta is evident from 
the fact that there arc numerous passages in 
it which agree almost verbatim with the 
Charaka, and which appears to have been 
amply laid under contribution. 


V 


(I) “vx •Fmiwnii^ vmrurif 

■fnirtiwHht WWW "Vidt C>alva*a’» rooimfnlinr. 


(9) Cf. **lt i» Mid, b/I^lvjprichirjri. fhc cummenialor of 
Suinita, that ji tb« fitnr of war brtween the Baiiddha* and Hindu«, 
the Stunjiaiantra was rc>rdiled and rriMiciTd morr romprehcwire 
by ibe renowned rhemiU Siddhanaigarjuna with afupptrmrnt rail* 
fd **uttarataQtra." Sinro iKai period it hai beri known bjr iba 
name of S«unita SaMhiia/' Intrcductfon Co ** Vaidjrakaubda* 
aindhn p. 6 Karinija I'meMrhandra Oapta Kariraina. 
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Thu Sumita is par excellence a treatise 
on surgery ' as the Charaka is on medicine 
proper. Ancient India must have acquired 
considerable skill in the handling of the 
lancet; for in the Charaka we find a distinc¬ 
tion drawn between the “ Kiiyachikitsakas," 
i, e. the physicians properly so called, and 
the *' Dhanvantyarisampradiiyas ’’ i. e. fol- 
y lowers of Dhanvantvarf or the Chirurgeons— 
a distinction which w'e have already noticed in 
P the beginning of the V’edic Age. 

The age of Suxruta has been the subject 
of animated controversy for a long time past. 
The Hindus regard this branch of Ayur\X“da 
as a direct revelation from the .*\fvins or the 
Divine Surgeons (see p. i, Intro.). The 
origin of this myth can be traced to the 
A'igveda as already seen. In the Mahii- 
bhiirata, Su^mila is spoken of as the s:>n of 
the sage Viniimitraand in the " V’lirttika;* "of 
KHt)ilyana (about 4th century B. C. I we 

(1) For* dr«rrip(ion erf Ihr lurpr^ int^niincnli 'ocvthrr 
with ibeir (ir«win|^, icr Wb* i *• Comnwoljwjf « the Hindu 
SjrMcm ol Medubne. (1S45) pp. idS^lTiX 
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also Rnd mention of the same name. It is 
not, however, easy to establish any connec¬ 
tion between these names and our present 
author. That there was a Vn'ddha (old) 
Sumita, exisiting as early as the fifth cen- 
tuiy* A. 0 ., has now been established almost 
beyond doubt. Dr. Moernie, to uhose pro- 
found scholarship and indefatigable labours 
the world is indebted for the excellent irdition 
of the Bower Ms., has deduced from 
palaeographic evidence that it must have | 
been copied within the period from about 
400 .\. D. to 500 A. D. '—a corclusion at 
which Prbf. Buhler has independently 
arrived.' The work professes to be by 
Sumita, to whom it was declared b) the Muni 
Kii.rimja. The origin of the Ayjr\’eda as 
given in the Bower M.s., is on much the s;ime 
lines as in the Charaka and the mention in it, 
among others, of such names as Hiirita, 
Bhela, Panbam, and the Ajvins as founders 
of the science of medicine, would go to prove 

(I) On Ihr ilale of ihr Rowrr Mi . See "Joarn Ai Soc " 

I.X. Pi. I. p. 79- 
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that cvt-n so early as the 5th century A. I)., 
the old Suiruta had come to be regarded as 
of mythical origin, and that therefore it must 
have been composed many centuries anterior 
to that time. Several important n-cipes as 
given in the Bower Ms., e. g. those of the 
‘‘chyavanapnwa," ‘‘.riliijatuprayoga'’ (the doc¬ 
trine of bitumen p. 53) etc., occur in practically 
identical recensions in the Charaka This 
is easily accounted for. The Charaka, the 
Sujruta, and the Bower Ms., and even the 
.Ash/»iigahr;daya of Vugbha/a have more or 
less a common basis or suij.'itratum. In 
order to understand this point more clearly 
it is only necessar)’ to refer for a moment to 
the legal literature of the Hindus. The 
" Miinava Dharmairfstra ” or the Institutes 
of Manu, which still exercises a potent in¬ 
fluence in the regulation of ih«- social life of 
the Hindus, is by no means the ancient work 
that it pretends to be. Modem research has 
shown that it is only a recension, or rather a 
recension of a recension, of Dharmasiltras " 
connected with the Vedic Schools, incorpora 
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ting at the same time the laws and usages 
of the age at which it was remodelled.' 

It would equally be a great mistake to 
suppose that the knowledge—chemical and 
therapeutical—which our Sumita embodies 
is only representative of the time of its final 
redaction. As a matter of fact it is a re¬ 
pository of the informations on the subject 
accumulated from the Vedic age to the dale 
of its final recasting. 

The remarks of M. Berthelot regarding 
a Greek technical treatise, which, from 
palax^graphic evidence, seems to have been 
written about the nth century A. D., apply 
with still greater force to the Surruta. 

“ Fn effet la date dc redaction originelle n'est 
rertaJnement pas Ic m6inc pour les divers articles 
que Ic traits renfrnne: Ics uns dtant plus anciens 
et remontant parfois jusqu’A I'antiquitd gr^'o Egy- 
ptienne; tandis que les autres reproduisent des 
rcccttes po.st^ncures ct des additions peul-i'trc 
contemporaines du dernier copistc. En tous cas, 
cc traits continue la vicille tradition dc I’orf^vrcrie 

(l) Vide Buhlcr'i Inirodunion lo " Ibc (.jwi ot Manu ' i pp. 
XVni ct mg. ** Saend Booki oT the EaM," Vd, XXV. 
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alchimiquc, qui rnnonte aux ancii-ns Egypticns.”— 
" Coll, des ancicns alch. Grccs.," t. iii., trad. p. 307. 

The period when the Su^nira received its 
hnal cast must always remain an open ques> 
lion. Va^bha/a in his Ashlangahr/daya makes 
copious extracts both from the Charaka and 
the SujTuta. The latter must therefore have 
existed in their present form prior to the 9th 
centur)' A. D. Madhavakara in his Nidana 
quotes bodily from the Uttaratantra, and as the 
NidiSna was one of the medical works which 
were translated for the Caliphs of Bagdad (sec 
below), it can safely be placed in the 8th 
centur)’ at the latest. In is thus evident 
that the present redaction of the Suiruta 
must have existed anterior to that date, and 
that it had become at that age stereotyped 
as it were. The Vugbha/a and the Nidiina 
are simply summaries of the Charaka and 
Su.mita,' and were mitten at a time when 

(t) Thii ■latemrflt wrr in • cjoftliftcd wntr, and va 

fallj ■(iTc with Roth when he o bi c nfw ** Lfdojr Chaod Dull in 
•eincr Mst. Mrd. bricsehnel dji Wrrk aU nne mHhodiwbr 
gcoffdnele CompiUtion aui CharaJu uod Siunta. Irh gUabr 0 
thut ihm cUmiC Unrrrbt: VdgtktuAi d0 tkh &brtgrn« mrhr sa 
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the latter had become very old, and were 
therefore studied by few experts, and their 
abstracts were likely to be prized by the 
general practition«*rs. 

V'ngbha/a concludes his masterly treatise 
with the following observation, which is 
highly signilirant :— 

" If a work is to pass current as authoriia- 
v<gWiji/» • •'''*; simply because it is the 

production of a sage of old, 
why are the treatises of Charaka and Su^ta 
alone studied and not those of Bhcla and 
others'? It thus follows that whatever is 
reasonable [methodical and scientific] is to 
be preferred.’” 

Read befwet'tt the lines the above is to be 
taken .as an apolog}' on the part of our 
author for .appearing in the field ; it further 
establishes clearly that even during his life- 


SuiruLi Kilt, lit nirbi mo uaw>lb«t 4 ndi(.*' ** Z«il. <feut mor^. Gcs' 
p. 

(l) Jfaukaraa, I'ariian. K>hinip<iii, ar. ice p. aii. 

(3) I 

« A 

itxrai: N m iiqn;«nif ■* 
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timr the Chamka and the Su.mila witc re* 
garded us hoary vith the ptrscripltou of age, 
and their memories had passi'd into the re¬ 
gion of tradition.' 

The earliest commentar)’ uf the Sumita 
r>i«reo«iimcn«4. that has been paniall) preser- 

..<.al.Su.nrt.. 

Bhaniimati by Chakrapii»i Datta, the cele¬ 
brated author of the medieal work which 
goes by his name (about lorio.A. D). The 
other well-known commentar)', the Nibandha 
Sawgiaha, is by /l>alva«a, who lived in the 
••ign of Sahana|viia Deva whose kingdom was 
situated somewh'-re near Muttra. />alva«a 
•acknowledges his obligations to the previous 
commentators, ruimely Jejja/a, Gayadifsa, 
Bhiiskara, and Mitdh.iva whose dates it is not 
easy to ascertain. 

Since a remote period the text of the 
^ ... Sumita has been jealously 

Thr punt/ ol the ' ^ 

if»t. presented and no tampering 

with it tolerated. Thus /^alvawa refuses to 


(i ) On ibe .gv at VigbhMfM wc bdow nndrr iti propa hewiiag. 
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recognise the authenticity of a passage, 
because an ancient commentator, Jejja/a, has 
not noticed it.' 

We have been at some pains in arriving 

HutnnthraKF 3 ^ approximate age of the 

uiSumiu composition of the Sunruta, 

because attempts have been made now and 
then by a certain school of European schol¬ 
ars to prove that the medical works of the 
Hindus are of comparatively recent date. 
Haas has propounded the bold and astound¬ 
ing theor}' that the systematic development 
of Hindu medicine took place between the 
tenth and sixteenth centuries A. D.* We 

(>) •I*:, i 

aaiinto VII 3 

Many lurh Inttanm may he Hied Fur the parity of the teal 
we arr much indebted to these commentators. 

(j) Kehrrn wir nunmehr wieder nir hisiorischen Frage 
lurik'k. AO konnen wir jctii Hnen Anfanj^a^-ood enen Endpunkt 
aufaiaUen, cwi»chrn wricbe wir mit eini^fcr Sicberhetl das Eniate- 
hen drr sywcmalitchen Winenwhafft dcr Medixtn kH den Indiem 
verlffen mussen. nAmlirh deo iCielraum von drr Mitte dm to. 
bit Zur Mrtte dri 15. jahrhuodertfl.—**Ueber die Unprunge drr 
inoiaebim Medilin, mit brsooderrm Beiug auf Sumita." 
dct.t. moTf. Gca." XXX. p. 
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shall sec later on that this is precisely the 
period which marks the decadence of the 
Hindu intellect in the held of medicine and 
mathematics.' We should not have thought 
it necessary to discuss seriously the various 
arguments which Haas adduces in support of 
his views, some of which Dr. Hoernie curtly 
disposes of as “an elaborate joke,” were it 
not for the fact that this German critic re> 
presents a school which cannot or will not 
see anything in India, which can claim urigi* 
nality or antiquity, in his blind zeal to sup¬ 
port this theory, Haas has been led into the 
most egregious blunders. He comes to the 
strange conclusion that the works of 
V'lighha/a, Mudhava and .Viirhgadham and 
others supply the germs, out of which the 
Charaka and Sumita have been elaborated, 
forgetting or ignoring that the former repeat¬ 
edly and gratefully acknowledge their in¬ 
debtedness to the latter. 


(/) Vidt of Sdmtifc SpWt” pp. ipo-isO. 

1 
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Haas is anxious to prove that (he Hindus 

and thr ori^n oi boiTowed their notions of 
Indian tnedirinr humoral patholug}' from (he 

Greeks, and that the ori^im’s of Indian 
Medicine are to be looked for in the writings 
of Galen and Hippocrates ; indeed he g<ies 
so far as to suggest that the very name of 
Su^ruta is derived from the Arabic word 
Sukrat (=.Sokrates), which is often con- 
fou tded with Bukrat, the Arabic corruption 
of the Greek Hippocrates." There is cer- 
(airly a strange similarity between the chap¬ 
ter on "Initiation” in the Charaka and the 
"Eides” of /Esculapius as pointed out by 
Roth.’ and there is also much in common be¬ 
tween the doctrine of humoral patholog)' of 


(l) N>i Im prepoileriMis ii ibr riym<iiogy o( Kail (BrnomX 

wkirh Hao* dwrivn frum Km, ikc nativv place uf llipp.wnilc. 

(a) “ IndiK-he Mcdirin : Charalu," Z, D. M G., Vol 36. p. 
441. Rolh, whcMc knowIrdK* c 4 the Vcdic and, to a erttain 
extent, nt the A}-un'cdir, literature vaa encyrioptdir, limply pointi 
uut the analuKy and itupi ihort there M IJrtard. who eridentlr 
burroun hli inftirmation from Kiithi article, jumpi at once to the 
coDcluiion that the ilindui owe their inipiralion to the Greek* '— 
Bull, de I'Arkd. de MM. Pam, May 5. 1896 and May 11, tStr;. 
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the Greeks and the Hindus respectively— 
suggesting that borrowing 'may have taken 
place on one side or the other. But the 

Hindus would seem to have priority of lime 
in their favour. 

The doctrine of humoral patholog)’ or at 

Thr dortnne oi anv rate the first beginnings 
humar.l palholoCT j, ^ 

back as the lime of the A*/gveda.* 

In the .Atharva-veda, which may be looked 
upon as the parent of the Ayurveda, we 

naturally come across ample evidences of 
an ingrained belief in the causation of 

di.si-ases by the disturbance of the humors. 
Thus we have such terms as " Vnifkr/ia,” 
f.(*. a disease brought on by the derangemertof 
the humor “ Vaia " (wind or air), " Vnlai^ui- 
min,” &c.' 

(I) • • • I I 3 - ? 

rdfnmrnunr lo lh« abfrtrc — 

k hnrij gm- 

aii tiggng | 

(a) Thl* hat brrn lalrljr ptHnlcdoul bj ("Medirine" p 4O: 
Tbc (|i‘*rttivdo uo ibetmnquuCrd AboiTff it to vrry imporum iSsI 
WT ikiHk it detirabie lo quoted if u tenfili ■*— 
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Early Buddhist literature also furnishes 

prr.Budbi<(ic US uith abundant proofs of 
in onjin. nature. On going 

through the chapter on “ Medicaments " in 
the Mahiivagga, we are often reminded of 
the contents of the Sujruta.* From Pawini 

'’The hlMory of ihe Inlnprctxinn ol ihit hymn ii of unrnfnmon 
inlrmt, beraute it illuMrain (onribljr ibe paitirulnr rloscnes* d 
rrlation brtwcrn thr hymnt of tbe Alhwnn and the praclim 
rrpartrd In cnnncrllnn with them. Proteunr Weber, Inditrhe 
Studira, IV', p. 405, tranriated tbe hymn ander the eaption 
‘Crgea hiuilgn fieber,' and fnided csperLilly by the more iin- 
mediale iiieanin( of guiyujrU. ‘the produrl of the plm-enla, 
after-birth,' be Ihnaght that the hymn leferied to puerperal ferer, 
or the (erer nf a child Ludnrif, Drr Rifvrda, III, p. nr- 

mind that the hymn to directed aj^m inlUmmaeiiin. and 
Zimmer, Allindiiehn l-eben, p ypo, refera to It In connection 
with the word rtla in the (irrl itania, which he would tranalatr 
by ' woundbe alao IdentiSea rfta with ' wound' etymolo{icallr. 
Tbe compound ralabhrlchi in tbe firat aianu, aa he underatanda, 
ntenna 'lullerinf from wound-ferer' But Zimmer'a theory that 
the word vita ever meana 'wound ' haa not aoatainrd itaelf - vita 
u 'wind In the body;' Tilikcitaniianl <VI,44j*) La ‘dratrorer of the 
diaeaae which cornea from wind (of the body; rf. h^a byadhi 
ivatavyidhiX ‘diaeaica produced by wind (in the bodyX’ in Wiae'a 
Hindu Syatem of Medicine, p. 350, and ace Contributiona, Fourth 
Seriea, Ainrr. Joum Phil XII, p. 437." BloomSeld'a A. V. p. 246. 

(1) One nr two Inatanm may bcqucitrd here:—** Now at that 
time a certain Rhikkhu had a anpcrflnity of humori in hb body " 
—V'lnaya Texta: pt. II. p. 60. 
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also wt* can gloan technical terms as used in 
the Ayurveda, suggesting that a system of 
medicine existed in his life-time.' 

We have thus what amounts to positive 
Positive historirai historical evidence that during 
evidence. Hfc-time of Buddha and 

even much earlier the doctrine of humoral 
patholog)' and the Ayur\’edic method of 

** And lh« blcMcd one uid to tbr veorfablf AmimIji t *A ili»* 
Cvrbancf, An«n<U, hai Mallrn tlMt hnmart ol the 
p. 191. 

The varioui kindi of Mlr« uicd In medk-loe nl»o the rjrv 
ofntmmt*, to wit, black calljrrium [ifibiani% rama olnimml 'raaAI. 
jana], KMa oincrocal fuutafljanai 9 u- idid. p. 90, air uactijr 
the lamc af pre j w n bcd in the Soiruta and other work* on Hindu 
MHidnr. <Sec al*o under aitjanas, p 9J of IhU bonk). 

Note iprciallj the rrfcrrncc to Tattkikammjt which is a Pill 
rorruption dk ihr Saniknl nu/ikarwa: 

** Now at chat limr the Chhabbacjira Bhikkhu*. since a »ar- 
jpcaJ operation had been forbidden the BIcssrd One. awd a 
Hjwrr •* 

sVo bodj has been bold enoafb to tb^ la iba 

Maharagj^a Grrrk inltuence can be traerd. 

ft) The xrry term* A^rurreda and Ajorrvdika • e. npert in 
the Avurvvda oernr in Piniisi. W* below a lirt of posna 
of ibr Iccbnical tmnt. 

xrTvraiwwixvi. 

•n-t* ; eW; xi^iil ■i^'t IPI • t «< : 
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treatment were in vogue.' 

In the Vnrttikas of Kiitwyana also (4th 
to 3rd century' B. C.) the three humours of 
vuta (air), pitta (bile) and sicshman (phlegm) 
arc ranked together. 

Regarding the age of the Vinaya Text, 
Rhys Davids and Oldenburg .say : 

" Thr X’ibhangn and the Twenty Khandhakas 
were at that time (circa 350 li. C.) already held in 
such high repute that no one ventured to alter 


I (HI; 

■••ns; , » t . , i • »«. ; 

tiiici 4 (itio . tixumil 

«•( II |.c (•tall 

(ll Thr Jfvalu Kornjr4bhachrha. who imls Bnddha. dcrivci 
bif tt-rname from ** tuiuaurabhritj-a/’ a technical Irrm for one of 
ihe Cf|£ht dirUioAt faitenKo) of Ayunreda, reraninK trralmmt ^ 
V%d* ihc Mahiragp, pi ti, p. 174. 

In Amj(ho«hj'i " Life of Buddha" we alto read t **Ath. >hr 
nul tindrrvCaadini' the trrati»e on mrdictnr. 

afirrwtrilf beK.it .Vlrcya, whu waeable lu rontrol di*ca«€e.’'—Beal • 
trua p It. Thi> Airrya (runar\'aaii)ma)r have been the »amr 
else who canghl Agnivna. 

* (a)' Wrbrff*» Sanlu: Us.** p. 366, ETn];.'trait. #d lflp2.' 
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llicm : a sanctitr nf (hi» kind is not acquired with* 
out the lapse of a considorabit* time : and wr tliink 
it is not going too far to say. Firstly, that these 
books must have lieen in existence. a> we now- 
have them, within thirty years, earlier or later, of. 
at l«-ast, 360 or 370 B. C." (Intro, p. xxiii). 

It is therefori! evident that almost before 
. the birth of Hippocrates, the 
prioniy Milled toe Hindus had elaborated a 

I^UUCl 

system of medicine based 
upon the humoral patholog)'. .And yel Hass 
would have it that I he Greeks, in the field 
of medicine as in several others, were the 
" pioneers and the first teachers of the 
world.”' 

M IJetard very justly observes that if it 
could be proved that the doctrine of humoral 

(/) *' Wenn abrr einm.il der Bodrn von drr V«»»lenunj5 

j(erdtinil 111. dAM die Araber den SumilA und ChArmkj ■rhon im g 
J«hrli. i^lunnt baben miHfcn. und vrnn anf drr Aadem Seitr ^irfa 
hrraiitHrllCe, dju die Theorien drr IndiM-hm AainrilAirti in 
ibrea Cirtindiui'rti mil denrn d«fi Cialrn liberein^iiniBilm, i«> itundr 
nirhli drr Annahme im Wrjfe, djiti 4iirh auI dieiem Kride. wir 
auf rielm andem die Cjrirrbrn wictW daa bahnbrrt hrnde VcJk 
and dir erstrn l^hrmei^ef drr Well feweieii lind**—Z I) M C 
Vol. JO. p. 670 
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pathology was broached in India anterior to 
the time of Hippocrates, not only would the 
originality of the Hindus be established, but 
that of the Greeks would be compromised 
thereby.' The question may therefore be 
now taken as settled for good. 

The capacity of a nation must be judged 
Conriodinit ^y what it has independently 
achieved in the several fields 
of knowledge and branches of literature— 
Mathematics, including .Arithmetic and 
Algebra, Geometr)', and Astronomy ; Phone¬ 
tics, Philology, Grammar, Law. Philosophy, 
and Theolog)-. 

Cantor, the historian of mathematics, was 
so much struck with the resemblance between 
Greek geometiy and the 5 ’ulva sillras that 
he, as is natural to the European, concluded 
that the latter were influenced by the Alex- 

(i) *il m ^vidrni qur ti Ton arrivaii un jour h pouvotr reportfr 
)tiiqu'au drU dr IVpoqur d'Hippocralc. U f*inna(iofi dr U 
doctrinr mfdiralr indirflooon unfiiiaNi/ »rrjil liK'iKiiemijble. nui*. 
du m^me roup, crilc de la m^c« inr pvcque »rrail fort compro- 
Riiar. putM|iir, cumme je Ic rapprllcrai dam un initanl. lea thccri«» 
•ont k pra prfci kScntlqacs dc part ct d'autre." 
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andri.-in school of Hero (315 B. C.). The 
.Tulva sdtras, however, date from about the 
8th centur)' B. C.. and Dr. Thibaut has 
shown that the geometrical theorem of the 
47th proposition, Bk. I., which tradition 
ascribes to Pythagoras, was solved by the 
Hindus at least two centuries earlier,' thus 
confirming the conclusion of v. Schroeder 
that the Greek philosopher owed his inspir* 
ation to India.* Nor must we forget that the 
most scientific grammar that the world has 
ever produced, with its alphabet based on 
thoroughly phonetic principles, was com¬ 
posed in India about the 7th or 8th century 
B. C.‘ As Professor Macdonell remarks: 

“we Europeans.2500 

years later, and in a scientific age. still 
employ an alphabet which is not only in¬ 
adequate to represent all the sounds of our 


t 

(1) Jonrn A>. Hoc. Bcnf p. 

(i) In hi* lnrn«d »ork. •'Pylhifor** und dl* " pp i4-S9- 
13} Srr GoldftOrlur I "PJuilnii hti plan tn SanUiril Lilm- 
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ianguaj;t‘, but even preser\-es the random 
order in which vowels and consonants are 
jumbled up as they were in the Greek adap¬ 
tation of the primitive Semitic arrangement 
of 3000 years ago." 

it is curious to reflect that the upholders 
of ihe “Greek Culture" are often found 
ready, though unconsciously, to iwi.st and 
torture facts and conclusions to sene their 
own purpose, and reserve to themselves the 
benefit of doubt as regards date ; but when¬ 
ever the priority of the Hindus is unques¬ 
tionable, an appeal is made to the theory of 
common origin and independent parallelism 
of growth.' These scholars seem to smart 
under a sense of injur)’ if they have to con- 


fl) Cr “ UDC aflumalion ooawllc de I'unile dr I'april humain. 
Chaqur tiili que I’homme au mtme dtxm dr ruhurr *c rrfrourr 
dan* te mrmei rirrondanm, it lend a penvr, h cruirr. a miir. 
a ajcir dr La mfme la^.'on."—Gobicf d' Alvirila on "Clatitral 
Influrnoc in Lilrrarj and Scientific Culture in India": ” Bull dr 
r Academic Rojralc dr Brifique." Jrd Scrio, T. J4. pp 4A4 ^ 
•«*t 
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fess that Europe owes an Intellectual debt to 
India, hence many a futile attempt to explain 
away positive historical facts.' It may not 
be superfluous to add here that Albeninf, be¬ 
fore he took to the study of Sanskrit, enter- 


<l) In ihc mind cjI lh« arrraj(^ European ihli brilrf haa takrn 
loo firm a hold lo be eavile rradiratnl A* Dr Johnson ob- 
«rrvrs ** **Mndern wriler^ are ihr moocu ol littrature , they fthine 
with rrAerted Itxhl, with boeroired from the anrirnti. 

Gmre jppejn to me to be the founuin of knowledxr 

Thinka, however, to the recent remrarehn of <inrntali«t», thi« 
nation \% fa«l dnappearinf. The Ute Pnd. Mat Muller, who 
alwa^n held the ba]af>re rrenly in dcridiiif between ihe rival 
claimv of the Eaif and the \Ve«l. in ht« la«t work, ihui 
ripnmtinn to the European nentimeni "In Mwnr re«pert« jod 

particularly in mpect to the |p-cate«l ihinfi. ladia Ka« at 

much to ifarh u« as Greece artd Rome, nay. I ihoold «ay m«we 
Wr muit not foq(ei. of course, that we are the direct intellrrteal 
heirs of Ihe Greeks, and that our phtlosophiml nirrenry a taken 
from the capital left to us by ihem. Our palalrs are semwomed 
to the food which they have supplied to us froen nor very child¬ 
hood. and hent^ whatever comes to as now frnm Ife lh<Mixhl- 
mines of India Is xenerally pul aside as merely ruH«ws ar stranxe. 
whether in lanfuaxe. mythology, relifinn, iw philnaopliy.—^Anld 
IjiBf Syne” second senes, p l6l Elsewhere be says i 

" Another eicelleni result which may. aod I hope uill, fulluw 
from our increased arquaintaoce with the arlual Iheuxhti aisd 
literalure, as well as with the personalities of Onental peuples, is 
a iooscnlnx <d that prejudice which urufoubtedh obtain*, even 
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Utincd notions similar to those *of Haas, 
d Aiviella and others, but after his intimate 
acquaintance with the literature of the Hindus 

he had to change or modify his views. We 

_ _ ___ . » -• 

anioiiK srholarly rirrin, in Ihr Wc<«.' It would be prrhapa loo 
■nurh lu rompUin IkM rb«<iral nrholan, for inaianrr, ahould 
hjvr a dca'idrd rrpiigiunrr lo admit any actual infliirnoc no 
Grrrb lh<iUKlit or inctiliitioni a* haring ben (-xcirjicd br ibr 
ihinicm nt ihr K.r%l, howrrrr ungrudgingly lhal pririirgr U 
ronredrd lo Kgypl. Per^nnally I Ihink that they arc quite in 
the flghl in maintaining that tuch on inlturncr ic, except in a few 
inttanm, at pmrni entirely unproven. But torely there are 
iiiaiiy pointi at analogy which are mnu inwructire, and xiiggeailrr 
at leaw of more than an analoglral ronooriion; poinlx that may 
throw light upon the natural rnurw ot the rroliilion of human 
roncr,ilion« and, In doing to. help to throw light on dark rnenrr* 
of the hiwaer of that ruliure out of which our own ha> anaer. 
It i« a rnnimon «aylng that it ii imptmible lo know any one 
language well without at the umr lime knowing aouthrr. and I 
venlnrr to think that a similar rrmark holdi good nf the kiMory of 
religion nr of elhira, or of inatituliona, or nf philosophy.'' 

" I know of men who could not construe a line nf Sanskrit, and 
who speak and trrile of your aocienl liirraiurr. religion, and 
philosophy as if they knew a great deal more than any of your 
best .Vrotriyas. How often you muW have smiled on reading surh 
books ! The idea that anything could come from the Hast 
equal lo European thisugbl. or eren lupevior, never mlers the 
mind of these wriirri. and hence ihrir utter inability to under¬ 
stand and appreciate what is rstally valuable in Oriental lilerolnie. 
There b no problem of phlloaophy and religion that has out 
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art; here reminded of ihe essay written by 
Du|;ald Stewart "in which he endeavoured to 
prove that not only Sanskrit literature but 
also Sanskrit language was a forger)' made 
by the crafty Brahtna/is on the model of 
Greek after Alexander's conquest” (Nfacdo* 
nell). 

brrn a n( drrp «nd anxiout ihonjeM amnn|( yatt ancirni 

and mndrrn ihtnkrrm. \\V in ihr Wnx (uvr doti^ Minir f ond 
work Ino. and I do not wrier tn drptrctair ihc arbirvriiirufi ai 
the Hritroir and Teutonic raimt Rut I know that an «ame of 
tbc pn-kblrmi of human ibouKbt ihr F.A«t has «Krd tnorr 

li|(hi tKan ibr Wr»t. and hy and b^, drprnd on ii. ibr Wm will 
bavr lo arkno«lnlj(v h Tberv h a rery abir articlr in Ihr U»l 
numSrr <tf thr firHrw (Jan 1881X on Dr. Caird'r 

* PbilcMO|>h/ of Rrlifioe.* Dr. Cain) is a rrpmmfatn'r maa in 
En|»Und. and morr farmlUr iban mow Enflishmcn with ibr solid 
Wiirk of mndrrn (HTman philr>% •pbert. And what t% ibr U«t 
rrsqli at whirh Dr. Caird amt*r* and of vhirb r%ro the £i/iafer/A 
JPrrirw approrr* r Almost lUvrallf tbr vunr as tbr doctriar of 
tbr Upaniibads! Dr Caird wriics: * It is juM In tbb rmnnri* 
atiun uf «clf iKai I rrut;^ Hain mvarif for wbiltl in iMSs trosr wr 
j^ivr up scU to live ibr unirrrul and .ibaolutr bfr uf rrason. tH 
that 111 wKirb wr thus surrrndcr our^rUvs is In rraliiy our imrr 
self * And ai^ain t ' Tbr kmiwlrd^r and love of God to Ibr firinf 
up of all ibuQjthis and fcrlini^t ikat bclufif lo me as a irrrr indisi* 
dual self, and tbr idrntifir stioo uf my iboufbis and brinf with 
Cbai which to abnrr mr. yrt in mr—(hr universal or absolstr self, 
wbirb ks nof minr or yours, but in wbirb all inirllifrni brings 
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Thost* who attempt to prove* that India 
owes her civilisation—or at any rate such 
advance and progress in the arts and scienc¬ 
es which make civilisation worth the name— 
to Hellenic influence seem to be only one 
degree removed from a Dugald Stewart. 

•After all, we are afraid, too much has been 
made of the resemblance bet- 

Thr ;in3iiogv morr 

MiprrfK-ini ' ih«n wccn the Greek and the 
Hindu theory and practice 
of medicine. The analog)' is more superfi- 
cial than real, and does not seem to bear a 

alikr find iKr mliolion nnd prrfrnion at ihinr luturv ' (p. 357) 

I need not tril t(mi or any onr who bnow« ihe Upanl>h*d5 how 
powtrlnllv Ihr wnw doctrine, the dortrinr of Ihr AlmA and 
Param.Minl, wa< pul forth bjr your old Riihii. 

" Many yran ago I vmiurrd 10 ihow ihal ibo fivc-mrinbcird 
ayllofitm of ihr Indian Nyfiya phllnfophy ia thr brat form that 
ran br frivrn lu ihr lylloKiam of indurtive logic. Bui Europran 
logiriant rannol gel utct ihr idra Ihal thrrr ii no logic like ihai 
of our •chool-mm, and Ihnl rvery drvialion from il ii a midakr 
” Thn <ame conreit runt through almoai all that i» wrilirn on 
Ittdia. Indi.t may be paironiicd. tomr worki of Indian porta and 
philonophm mar br called clever and ruriona, but lo rerognitc in 
anything Ihr aupcriorily of Indian ihought, or Ihe wiadom of 
Indian natire opinion, that if out of ibe qumlioo. 

" Bio. Kttayf ■" Letiar 10 K. C Sen. 
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cIosl* t^xaminalion. Tht* Hindu system is 
based upon the three humors of the air, the 
bile and the phlegm, whilst that of the Greek 
is founded upon four humors, namely, the 
blood, the bile, the water and the phlegm—a 
cardinal point of difference.' 

Next to the Charaka and the Su^uia, the 
V'agbiia/4 medical authority, who is 

held in the highest estimation throughout 
India, is V.igbha/a, the author of As/iiiigahn- 
daya (///. heart or the kernel of the eight 
limbs or divisions of the Ayur\-eda). Indeed, 
in many parts of the Deccan the very names 
of Charaka and Su5ruta were forgotten, and 
Wigbha/a is looked up to as a rtTtaied 
author, and this is one of the reasons which 
led Haas to conclude that the former suc¬ 
ceeded, and owed their inspiration to, the 

(l) Cf. '* V\y a dani |r rurp» qualir kumrpr* i Ir unf. U bitr. 
Teau ci Ir plilrsn«r*‘—CKurm d'Hipprtxair, T. vii. p 475 * 
Ullr^, Afain ■ ** Ln quirv hummn, Mng, bilr, phlq^mr 

fi eau. j'ai (Mmonir^ ratnmroi ct pourqocd luuics ■*Bupnrn(rRl 
dans ie carp* par let alimrnts d W* botaton* p 537 
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latter' (sec ante p. xxxiii). 

The treatise of Viigbha/a may be regard¬ 
ed as an epitome of the Charaka and the 
Sumita with some gleanings from the works 
of Bhela and Hnrita, and contains little or 
nothing that is original.* In Surgery alone 
the author introduces certain modilications 
and additions. Mineral and natural salts 
chiefly figure in the prescriptions along with 
vegetable drugs ; mercury is incidentally 
mentioned, but in such a perfunctory manner 
that it would not be safe to conclude that any 
compounds thereof are referred to. There 
are, however, a few metallic preparations 
recommended in if. which would presuppose 
an advanced knowledge of chemical process¬ 
es. 

The opening salutation of .Ash/nnga, 
which is addressed either to Buddha or some 

(l) **An dtr Sirllr dr* tcinn Viirrjngc brrauUrn Su^uta 
v^rtle h*h unbcdrnlclirh da* A»h/An]cahrt’daya Hippo 

krmtrn und die indi»rhr Mrditin dr* Mittrbhm SC U M O . Vu 
31 . P *49 

U) Scr, howrrer. irit/r p. Xlic. (iKtt nuir 
(j) Prrfacc lu Vjjdyakjnhdatindhu. p. O. 
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Buddhistic cmbicm, clearly reveals the religi¬ 
ous faith oi its author, there is a tradition 
curri:nt among the lear*2d Pundits of S. India, 
“ that VVigbha/a, formerly a Brahmin, was 
pers jaded by a Bauddha priest to adopt his 
religion, which hr- embraced in the latter )art 
of his life."* Internal evidence also lully 
supports our author's proclivities towards 
Buddhism,* and he seems to have flourished 

(ij Pr«(arr (o VaMjjiluubtUiuadiiti. p. 6. 

(a) Sm (h« numeroui poMage* quoin] hj Dr. Kama In Ui 
Introduction to Vdgbha/a, pp. 14-15. 

The remarkable paiugc «c hare riinl aborr. In nrhirb our 
author Bucn> the right every mao to think for himrelf (p. la a), i* 
qoitc in keeping with the ratiooaliiric age in which be lived, and he 
(orthcr obaervn in the tame place that a medicine will have iti 
efficacy all the rame by whoBuuever it if prcfcribed. be hr Brahma 
himaelf or any body cite. It ihoold be commended to thoae who 
are lout in admiration over the "keen edged intellect" of Sanhara. 
who doef not find a better weapon to figbi with hif opponent! than 
an appeal to the Vcdai and other wriplurcf. fee fool note to 
P- 'W 

aiK fqti Vvxtfll 

qfqitifti* « •fl^ I 

«>tf avi Miqd iVMi at 

m fanii • 

wfutnvaaiit f*q| f 

L'llara. XL. 85, 86. 
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at a lime when the religion of 5 'jk)a Muni 
held its own in India. The Chinese pilgrim 
I'Tsing speaks of a compiler of the eight 
divisions of the Ayurveda—possibly this may 
refer to V'ngbha/a. ’ 

Cordier, following no doubt the authority 
of 'Vaidyakajabdosindhu,' states that, accord¬ 
ing to RiijalaraAgini, Vngbha/a lived at the 
time of King Jayasimha (1196-1218 A. D.) ; 
this view is quite untenable, and it is one of 
the many instances which would go to prove 
that Kalha//a in uxiting his Chronicles had 
often to draw largely upon vague traditions, 
and hence his dates are to be accepted cum 
gram salts.* 


(1} " Thoe etglit (ormerljr existed in rif hi books, but 
lateljr a man epitomised them sod made them into one bundle.”— 
ITsinc : “Rcrords ol the Buddhist Religion” by Talukasn, p laS. 

(3) The eminent Sanskrit srholar, the late A. M. Bania, in 
discussing the age ol Kshirasrami discards the authority of 
tUjtordmtSfimI and obsenres—** I do hot lee any valid reason lor 
regarding it as a historical authority for all its stairmenu and 
the more I learn the more my view is conErmed.” The name of 
Vdgbhara, however, does not occur in Stria's edii.on of Kdj.. 
which may be pro)||Dunced os the moot reliabis that has yet ap¬ 
peared. ^ 
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/, Csoma de Kr)r6s was the first to annoin* 
ce that the Thibetan Tanjur contains among 
others translations of the Charaka, the 
Suiruta, and \'i 5 gbha/a.‘ Georg Huth, who 
has recently critically examined the contents 
of the Tanjur, concludes that the most recent 
date at which it can be placed, is 8th century 
A. D.' This is in agreement with the fact 
that the Vagbha/a was one of the medical 
works translated by order of the Caliphs. 
But no positive information as regards the 
most distant date is yet available Kunte, 
from internal endence, is inclined to place 
him "at least as early as the second century 
before Christ." 

That Hindu Pharmacopoeia in the 7th 
century ran on the lines of 

Hindu PhJirmAro- ^ 

psU in ihe 7th the Charaka and the Sumita, 

rantury. , ■ 

and did not include any cla- 

(1) Journ. AnUlir Sor. xuvii. (1835) 

(1) Zdt. drul mori;. Cc«, T. Ixix, pp. 379-3B4. 

(3) Rfj^arding (hr bibliofraphjr oT V'*j[bluira, M« two iboft 
monngraphf by Or. Palmyr Cordirr; alio Juliui jolly > " 7 ar 
Qudlenkumlr drr Indiarhcn Mrdilin." I. 'V^bha/a, Zcil.dcut, 
Mor|. Gn. LIV. pp. jdo-y^. 
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borate metallic preparations is evident from 
the testimonies of Va/ra and of the Chinese 
pilgrim, I-Tsing. Thus, we read in the 
Harsha-Charita : “among their number, how¬ 
ever, was a young doctor of Punarv'asu’s race 
named Rasayana, a youth of about eighteen 
years of age, holding an heredilar}' position 
in the royal household, in which he had been 
cherished like a son by the King. He had 
mastered Ayurveda in all its eight divisions, 
and, being naturally of an acute intellect, was 
perfectly familiar with the diagnosis of diseas¬ 
es l-Tsing also records : “I made a 
successful study in medical science, but as it 
is not my proper vocation, I have finally 
given it up."* In his rules on giving medi¬ 
cine he further lays stress on abstinence and 
fasting and recommends such drugs as the 
myrobalans, ginger, pepper, liquorice, etc. 


(I) CowrII and Thomu' Tratu. pp. 143.144. 

13) Takakain 1 "Rccordi ol Ike ihe Boddhirt ReHgtoo," f, laS, 
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In both instances, in vain do we look for any 
metallic salts, which form the leading fea¬ 
tures of the later Tantric and latro-Chemical 
Schools.' 


(l) See. howerer, below iimler Ihe maixlBal beadinj; i 
** The Mge of Ihe Tentiai dealine with lueiruij." 




CHAPTER XIX 


Tilt Trainllloiul PirM 

Circa Soo—lioo .-1. D. 

ViP/NDA AM) CHAKRAPAA’I 

We now come upon a period which deter¬ 
mines (he parting of ways in the progress of 
Hindu medicine. Hitherto we have been 
chiefly concerned with herbs and simples and 
a few readily available products of the mine¬ 
ral kingdom. About the year 1050 A. D. 
Chakrapiini Datta, himself a learned commen¬ 
tator of both the Charaka and Su.rruta, wrote 
the celebrated medical treatise which bears 
his name. Since (he days of Vagbha/a, 
metallic preparations had begun slowly to 
creep into use, and at the lime of Chakrapnni 
and his predecessor VV/nda, they had so 
fully established their claims that they could 
no longer be ignored. Thus we find from 
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the tenth century and downward every 
medical work more or less recommending 
compounds of metals which can only be 
synthetically prepared. 

It should not, however, be forgotten that 
Surruta at times shon-s a knowledge of 
pharmacy, unsurpassed in the later Hindu 
medicine. 

.Although Chakrapiiz/i belonged to the 
Brahmanical creed, his writings show a 
decided leaning towards Buddhism. Thus 
Maghadha itself is named or 

the country of the Mahilbodhi ; we have also 
such expressions as 

l This might well be expect¬ 
ed, for Chakrap:$//i's father was physician 
to king Nayapilla, the successor of Mahipiila, 
who ascended the throne about 1040 A.D.' 


(1) The anihor, fortanatety for future hUtotiani, ha» (ivrn 
an arroani ai himielf in a eolopbon — 
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Both Vr/nda and Chakrapiini mention Niig- 
iirjuna as an authority, and they follow closely 
in the footsteps of Charaka, Suiruta and 
Viigbha/a ; but at the same time they are 
amenable to the influences brought to bear 
upon medicine by the Tantras. 

Indeed, they go so far as to recommend 
the uttering of the cabalistic interjections of 
the votaries of the Tantric cult with a view 
to increase the efficacy of some of their pre¬ 
parations.' (see ante p. i.) 

Dr. Hoemle observes : "it would be satis- 
factor)’ to be able to discover what 

• 

"The aulhor of Ihii work i* Sri C. P., who brlon£> lo ihr 
family of Lodhravall and who ii jrouoKrr brother cf Bhanu and 
the ton of Niiiyana, lha tapcrinlendml of the Utchrn of thr 
Kiri£ of Gour," RcK«nlia£ ikr Jalv of Nayapala, i-afr Cunning- 
bam'i " Arrhaeolt>){iral Sarvrjr of India." Ml p 119, alio Journ. 
Aa. Sor LX. Pi. i. P , 46, Life of Aliaa by S. C. Dm. 

(l) fNifwi Difamaitr 1 

niii ramnaiv mmii wn wairnri 

flit veiaibq sum If* i^^UKRirvvK: I 


P<M>nA ed. p. 518. 
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tht; sources were on which Chakrapf(»i 
drew for his compilation ; they are not speci¬ 
fied anywhere, I believe, in his work. ” * It 
is not easy to account for the above remarks, 
seeing that Chakrapi/ii distinctly mentions 
that he has modelled his work on the Siddha- 
yoga of W/nda, * and that he draws largely 
upon the Charaka, the Suxruta and the 
Viigbha/a, all of whom he quotes verbatim 
and at length. 

The religion of 5 ukyamuni inculcates the 
alleviation of distress and suffering, both 
moral and physical, as one of the essential 
articles of faith, and hence we find throughout 


*i*tn I 

miTi i" I if" 

(l) Jiiurn A<. S>x- Brae- I.X P*. 1. P 150- 

(a) •: 

"<3i Nfvqrn I 
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Buddhistic India hospitals attached to the 
numerous monasteries for the treatment of 
man and beast alike. ' It would also appear 
that inscriptions were engraved on rock pillars 
giving recipes for the treatment of diseases. 

/ Thus both Vr/nda and Chakrapi/ti speak of 
a formula for a collyrium as inscribed on a 
stone pillar by Niigiirjuna at Piitaliputra : 
^rirT«?r»T ftrfvn' trrzfir3tr% i 

Chakrapini bases his work on that of 
i^obabie <L(e of Vrinda, who again follows 
Vnixu. closely the order and the 

patholog}' of the Nidiina of Miidhavkara.' 
It necessarily follows that Vr/nda was a 
recognised authority at least one or two* 
centuries before the time of Chakrapani 
and that the former was preceded by the 
Nidilna by at least as many centuries and 
thus we have internal evidence of the exis- 


(l) ** Eroyvbcre ibe Kinf PijridMi, bclond of ibe Godi. 
bu provided medidnei of Iwo lorU. tnedldnca for men and 
mcidicinc* for animali.” Edict II. of Ajoka. 

(l) VrindJ himicll admin tbia : 

MHiNvwatv I 




tence of the Nid^na in the eighth century 
as the lowermost limit—a dale which is 
further corroborated by the fact that the 
Nidiina was one of the medical treatises 
translated by order of the Caliphs. 

As regards alchemy in India in ihe Xlth 
century, we cannot do better 
Aichnnx In the ^han quote »» extcnso Alb^nS- 

cJevealb cenlufy. ■ 

n(, who u-as well versed in 
Arabic and Greek astronomy, chemistry etc. 

The Hindus do not pay particular attention to 
alchemy, but no nation is entirely free from it, and 
one nation has more bias for it than another, which 
must not be construed as proving intelligence or 
ignorance ; for we find that many intelligent people 
are entirely given to alchemy, whilst ignorant 
people ridicule the art and its adepts. Tho.se intel¬ 
ligent people, though exulting boisterously over 
their make-believe science, are not to be blamed 
for occupying themselves wiih alchemy for their 
motive is simply excessive eagerness for acquiring 
fortune and for avoiding misfortune. Once a sage 
was asked why scholars always flock to the doors 
of the rich, whilst the rich are not incli.ned to call 
at the doors of scholars. ' The scholars,' he 



answered, ‘ are well aware of the use of money, but 
the rich are ignorant of the nobility of science.' 
On the other hand, ignorant people are not to be 
praised, although they behave quite quietly, simply 
' because they abstain from alchemy, for their motives 
are objectionable ones, rather practical result of 
innate ignorance and stupidity than anything else. 

The adepts in this art tiy to keep it concealed, 
and shrink back from intercourse with those who 
do not belong to them. Therefore, I have not 
been able to learn from the flindus which methods 
they follow in this .science and what element they 
principally use, whether a mineral or an animal or a 
vegetable one, I only heard them speaking of 
the process of lublimalion, of calcination, of analy¬ 
sis, and of the vaxing of talc, which they call 
in their language "talaka." and so I guess that they 
incline towards the minerological method of 
alchemy. 

“ They have a science similar to alchemy which 
is quite peculiar to them. They rail it Rasdyana, 
a word composed with rasa i.e. gold.' It means 
an art which is restricted to certain operations, 
drugs, and compound medicines, most of which 


(l) See, bovercT, p. 79. for the meaninf of (he tertn 
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arc taken from plants. Its principles restore the 
health of those who were ill beyond hope, 
and fpve back youth to fading old age, so that 
people become again what they were in the age 
near puberty; white hair becomes black again, the 
keenness of the sense.s is restored as well os the 
capacity for juvenile agility, and even for cohabita¬ 
tion, and the life of the people in this world is 
even extended to a long period. And why not ? 
Have wc not already mentioned on the authority 
of Patanjali that one of the methods leading to 
liberation is KasAyana? What man would hear 
this, being inclined to take it for truth, and 
not dart off into foolish joy and not honour 
the master of such a wonderful art by popping 
the choicest bit of this meal into his mouth f ” 
Stchau’s Trans. Vol. I. pp. 187-88. 



CBAPTEKIV 


TM Tntrle Ptriei 

Circa i/oo A.D .—/joo A.D. 

Before we proceed further it would be 
ad\'isabie to take a hasty 
'*"* ^*” glance at the origin of the 
Tantric Cult, as Indian Al¬ 
chemy very largely derives its colour and 
flavour from it. In almost every country 
the progress of chemistry can be traced 
to medicine and the belief in the artificial 
gold-making,—the search after elixir vita 
and the philosopher’s stone. In India, 
however, these ends have played a secondary 
part in promoting a knowledge of (lie chemi¬ 
cal processes. Here the origin of astronomy, 
geometry' and anatomy is to be sought in 
the exigencies of religious rites. * No less 

(I) C(. Ihe openiac remarks bjp Dr, Tbibaut on I be “Sulra- 
•uiras " ^ 
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is the case with alchemy. We have already 
seen how the Atharva-veda deals almost 
exclusively in charms, sorcery, exorcism of 
diseases by means of amulets and so on. 
It is sometimes supposed that the A.V. 
represents the latest of the Vedas. This 
is evidently a misimpression.' The truth 
seems to be that human frailty has always 
fought shy of the tedious and laborious 
methods of gaining an object. The spiritual 
hankering as foreshadowed in the prayers 
of the ^ik, and later on so fully developed 


“ It if frcll kuown that not only Indiin life with all it* lorial 
and poliiiral imtitoliofi* hai bfm at all limn under Ihr mJgkly 
iway at iclijpon, but that «re art alio led back to rciiKiuu* beliid 
and fronhip when we try to acowni for ibe orijpn ol re*earcb in 
Ihoee departmonlf at knowledge which the Indiani have cnltivated 
with fuch remarkable fucreaL At Bril (ighl, lew irien of tU* 
origin may be viiible in the Sutra* at the later lime*, bot looking 
clofcr we may alwayi diicem the connecting thread.''—“Joam. 
At. Soc." (1R75} Vul. XI.IV. part 1. p. 337. 

(I) Ai Bloomfield reraaria.—Tboc b no proof that even 
the uideft part* of Ibe K. I*, or the moot anoenl Hiodo tradition 
accctiible hintorically. exclude the exiticnee at the clan of writing* 
entitled to any of the namu given to ibe Aibarvan charma.' 
Iniru. 10 A. V. X. pXX. 
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in the Upanishads, represents only the 
aspirations of the few cultured A*ishis. The 
bulk of the people have always sighed for 
a royal road to salvation, hence the neces¬ 
sity for an A.V.; as Emerson appositely 
says in his essay on Demonology, “the 
historj' of man is a series of conspiracies 
to w'in from Nature some advantage without 
paying for it." Atharvaiiic rites have there¬ 
fore more or less held sway over man¬ 
kind in every age and clime. As the Aryan 
conquerors began to settle in India and 
came into frequent contact with the abori¬ 
gines, they had unconsciously to imbibe 
some of the gross superstitions of the latter, 
and thus in course of time a superstructure 
of monstrous growth sprang up, ready to 
swallow even the purer and more othodox 
, creed. Hcncc I he protests recorded from 
time to time in the Mahiibhiirata and in 
the law-books against the vulgarity of the 
aims of the V. and the refusal to accept 
its authority (see ////A* p. viii). But on the 
other hand, by virtue of its profound hold 



upon popular beliefs and because indispen¬ 
sable sciences like medicine and astrology 
are Atharvanic by distiction, the fourth 
Veda has always retained a considerable 
following.* If we turn to Europe in the 
middle ages, we find the professors of the 
“ black art " sharing a fate similar to the 
priests of the Atharvanic rites,— now 
openly received into the bosom of the holy 

church-now anathematised and flung 

into prison. * 

In the Sanskrit Literature whenever there 
is any reference to sorcery or magic, it is 
generally laid to the account of the A. V. 
But in the course of time the worship of 
.Siva came into vogue, which incorporated 
much that was non-Aryan in character, and 
which seems to have got blended with A. V. 

(i> BtoocnBcU .^Iniro. lo K xivi, 

(3) This is rjiPinph6eci in Afbrftui Mignui Jiad Ro^rr Bafon. 
The former to be a Riibop hut ** minder flunllrh odcr an« 
vootcKiiftr alt Alberius Magnus, enigiaf Roger Bico drr VcHol> 
guhg ats Zauberer nirht. Er nurde ia Oai<jrd von srinm ngmen 
KItMtefbrCdera in das Gefingaiw gevoKrr' —>^Crfrb. d. 
Cbem ” I. 63. 
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rites as modified by changes and require¬ 
ments of the time. The original inhabitants, 
'* the Dasyus are described in the A*/gveda 
as non-sacrificing, unbelieving and impious. 
They are also doubtless meant by the phal¬ 
lus-worshippers mentioned in two passages. 
The Aryans in course of time came to adopt 
this form of cult. There are many passages 
in the Mahiibhiirata showing that Jilva was 
already venerated under the emblem of the 
phallus when that epic was composed." ' 

By the Vllth century A. D., we find 
^ 5iva's worship well established 

Tanirif rile* ... 

prvvairni in the in India. In the life of King 

Mvenlh rcniurjr ,, , 

narsa by Va//a there is a gra¬ 
phic description of a weird ceremony performed 
by a 5'aiva saint named Bhairaxiichtiiyya 
" Seated on the breast ol a corpse which lav 
supine, anointed with red caudal and arrayed 
in garlands, clothes and ornaments, all of red, 
himself with a black turban, black unguents, 
blai:k amulet, and black garments, he had 


(0 Macdonall i ‘’Hill. Suuk. Lit'', p. ij}. 
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bej,nin a fire rite in the corpse’s mouth whi-re 
a fiime was burning.” * In the dram:, of 
Miilitimiidhava by Bhavabhi'iti (690 A.n.) -ve 
have also references to similar rites. 

We have here the outlines of what has been 
known latterly as the Tanlric Cult—a cunr'us 
ad rix'ure of alchemical processes on the one 
hai'l, and grotesque and obscene and son<e- 
times revolting rites on the other—all centred 
round the worship of .Viva and his conS'>rt 
P«ir\-ati. The sidelight which is thrown ir the 
life of King Harsa and the graphic account 
left by his contemporary, the Chinese pil;jr m 
Hiuen Thsang, enable us to draw a picture of 
N. India in the Vllth century A.D. It has 
hitherto been taken almost for granted that 
Buddhism was expelled from India by the 
persecution of the Brahmins of the Renais¬ 
sance period. There may have been zealous 
bigots who now and then went the length of 
hunting down Buddhists ; but the concensus 
of testimonies seems to be that both the 


(I) Coveil and Thomai' "Trav*. of Ihe HarM-eharita p. 9a.** 
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people and the princes generally maintained 
an attitude of philosophic toleration towards 
the creed of Sakyamuni even so late as the 
Xlih centur>' A.D.' The causes which 
brought about the extinction of Buddhism in 
The eauio which India workcd from Tcithin. 

The purity of life, and the 
austerity of practices enjoined on the followers 
of the creed, become in the long run irksome. 


(l) Ci. 'The anneal report al the Aaiatir Sor. to lianil 

“The ropper-plale of Madanapaia which hai juil been 
le f etre d Co li inleretting alio froin a «oriolo(ical pUni of view. 
We know (hat all the Pala kinp were followers of the Buddhist 
rrlipon, and chat it was durinK ihrir reign that Buddhism Rnuri. 
shed for Cha last time in India. Now the (rant recorded in the 
plate was made bjr Madanapdia Co a Brahman as a JatiMinm or 
honorarium for basing read the Mabdbhdrala to the queens of the 
king's harem. This is one more fact, in addition to rthrrs pre. 
siousl^r known, showing the intimate connexion that existed in 
the time of Chose Buddhist kings between Bnddhism aid Hindu¬ 
ism, a connexion chat resulted in the former losing mnrr and 
more its ground against the latter, and that thus prepared the 
sraj for the final destruction of Buddhism bj' the .Murammedan 
inradurs.’'p. a6. Similar evidence is also aflorded bj Raj. Tar. ex 
"Kalhaea dors not brsicate Co refer repeatedly to the Bodbi- 
sactras or to Buddha himself as the comforters cd all beings, the 
embodiments of perfect charity and nobility of feeling. They arc 
CO him beings of absolute goodnea "who do not fed aager rrca 
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The monasteries degenerated into hot beds of 
corruption, so much so that the semi-«avage 
Mussulman conquerors felt little compunefion 
in puttini? the inmates thereof 

ni Buddhiim i it* 

to the sword. Hinduism also 

I 

which has been noted in all ages for its as* 
similative and elastic character, swallowed up 
the remnants of the Buddhists by acknowledg¬ 
ing the founder of their religion to be an 
AvatAra or Incarnation of Vishnu. 

We have seen that the .A.V. rites as also 
theTantric cults cover almost identical ground; 
both had their origin in the attempts at 
popularising the religion among the masses 
by appealing to the baser or the less refined 
elements of human nature. .An enormous 
bulky literature has thus sprung up represen¬ 
ting this corrupt and effete outgrowth of 


■gainit ihr uniwr, bat in palinne* rvodrr him liindaM.>i—Sirin'* 
Intro, p. 8 

(l) According lo Waddell, Ibn monk* nrilh •karen bend* were 
mitlaken for Idoiatrou* Brahmini and m****r r»d oholaale. 
"Joam. At Sac." LXI. pi. I, p. JO. 
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Br; iminism.' There are however two distinct 
clarses of Tantras—Brahminic and Buddhis- 
T.nir»»-Brih. tic—dealing!in magic,afchemy, 
dh\aie sorcer)', and allied subjects, 

wh .ch will claim our attention here. The causes 
which favoured the rise and progress of the 
Hindu Tantras equally contributed to the 
development of the Buddhistic, ' only in 
the latter, instead of .S*iva and Pnnatf, 
a Buddha, a Tathiigata or an Avalokilesvara 
is often addressed in the invocation as the 
source and fountain of all knowledge. We 
have also a class of Tantras which is an ad¬ 
mixture of Buddhistic and A'aiva cult. A 
notable example of which is afforded by the 


(ll Taniru Kfnr up in Kumlr alio I "Taniric rail whicli in 
Kijni r b still dosvljr ronnrctrd with S'aiTa irorship, snems also 
to habc bc«n well known lo Kalbana.” Sletn'a Intro, lo Rnj. Tar 
p. 8c 

(3' Cf. "Pour det caprilt grossien rt ignoraolf, dc Icit 
llvrri onl rcnainrnirnl plus de ralrar quo In Ugrndn moralea 
dcs prrmifTt Irmpi du Buddhismr. Ils promctlcnt dea aranlagr* 
lesnp'irels et inuDddiala. iU aalirfoni enfia b r« beaoln dr 
lupcrsiitiont, k rc4 amour dn prartiqun ddvoCes par Icqurl 
I'eiprimc In srnlimcnl rrligicua cn Aiic. e< auqiicl nc ri'pondail 
qn'imparlaitemFni la simplicitydu Buddhitmr primhif. *' Bumours 
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Mahiikiila Tantra. ’ Rasaratndkara, the 
authorship of which is ascribed to Niigurjuna, 
also belongs to this category; this work as 
well as Rasiiniava, a Tantra of the<^aiva cult, 
will claim our special attention, as they 
embody much valuable information on 
chemistry. 

What is it that made these Tantras the 
repositories of chemical knowledge ? The 
answer is given in the words of Rasiirz/ava (lit. 
sea of mercury) itself, which extols the virtues 
of mercury and its various preparations:— 

" Asitis used by the best devotees for tlic liiglicsl 
end, it is railed pArada (quicksilver)," 

" Begotten of my limbs, it is. O goddess, ccjual 
to me. It is called raia because it is the exudation 
of my body." 

" It may be urged that the literal interpretation 
of these words is incorrect, the liberation in this 
life being explicable in another manner. Hliis 


—"Intro ■ I'hiit. du HiiddhUme Ind." p. 466 Rrgardins Boddhiiiir 
Taniru and Ihvir rtljiionabip to 5aiva Tantra*. tha rradrr it 
irlcrrcd to Bumout'i admirable rapotition (loe. eitL See alio 
Bartb'*. “ Rcli)poni ol India.” p. aoi. 3rd ed 
(1) Intro. Hilt. Buddh. Ind., p. 480. 




objection 15 not allowable, liberation being 5 et out 
in the six systems as subsequent to the death of the 
body, and upon this there can be no reliance, and 
cnnsequrntly no activity to attain to it free from 
misgivings. This is also laid down in the same 
treatise. 

" Liberation is declared in the six systems to 
follow the death of the body." 

“ Such liberation is not cognised in perception 
like an emblir myrobalan fruit in hand." 

•' Tlierefore a man should preserve that body 
by means of mercury and of medicaments." 

A few more typical extracts are given below 
which will throw further light on the subject : 

The body, some one may say, is seen to be 
perishable. Iiow can then its permanency be rffreted? 
Think not .so, it is replied, for though the body, as a 
complexus of sis sheaths or wrappers of the soul, 
is dissoluble, yet the body as created by Hara and 
Gauri under the names of mercury and mica, may 
be perdurable Thus it is said in the Rasahridaya :— 
“Those who without quilting their bodies have 
attained to new ones through the influence of Harn 
and Gouri (mctvury and mica), arc to be praised as 
Rmasiddha (alchemists). .-Ml mantras are at their 
services." 


" The ascetic, ihcrcfore, who aspires to 
liberation in this life, should first make to 
himself a glorified body. And inasmuch as 
mercury is produced by the creative con¬ 
junction of Hara and Gaurf, and mica is 
produced from Gaurf, mercuiy and mica are 
severally identified with Hara and Gauri in 
the verse :— 

“ .Mira is thy seed, and mercury is my seed ; 

The combination of the two. O goddess, is 
destructive of death and poverty.” 

" There is very little to say about the 
matter. In the Rasen’arasiddhifnta many 
among the gods, the Daityas, the Munis 
and mankind, are declared to have attained 
to liberation in this life by acquiring a divine 
body through the efficacy of quicksilver." 

" Certain gods. Mahera and others ; certain 
Daitya.s, Knvya (SukrAchAiyn), and others : certain 
sages. BAlabhilyas ;nd others; certain kings, 
Somesvara and othert, Govinda-Bhiigaval. Govin- 
danayaka, Charva/i, Kapiia. \’y»li anti others— 
these alchemist.s, having attained to mrrcjrial iwdics 
and therewith identiff-d are liberated though alive.” 

"The meaning of this, as un.'clded by 
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jiva to P^atf, is as follows :— 

"The preservation of body, O Supreme goddess! 
is obtained by mercury and by (the suppression of) 
breath. ‘ Mercury, when swooned, cures diseases 
and when killed, restores life to the dead. Mercury 
and air when confined, enable a man, O goddess, to 
fly about. 

“The sTaooHtng state of mercury is thus 
described ;— 

"They say quicksilver to be swooning when it is 
thus characterised.— 

"Of various colours, and free from excessive 
fluidity or mobility (sec p. 74). 

"A man should regard that quicksilver as dead, 
in which the absence of the following properties is 
noticed.— 

"Wetness, thickness, brightness, heaviness, 
mobility. 

“The fixed condition is described in an¬ 
other place as follows :— 

“The character of fixed quicksilver is that it 
U:— 


(1) Here Cowell ■nd Goa^h innilale 14 ^ umpl^ as "air' 
We are inclined la think, howrrer, lhal it is nsed in ihe sense of 
tUtxuf tk* eusTW/r —ot Yop philOMohr. 
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“Continuous, readily fusible, efficacious, pure, 
heavy, and that it can revert to its own natural 
state." Cf. p. 247. 

"Some one may urge : If the creation of 
mercury by Hara and GauH were proved, it 
might be allowed that the body could be 
made permanent; but how can that be proved ? 
The objection is not allowable, inasmuch as 
that can be proved by eighteen modes of 
elaboration. "Thus it is stated by author!* 
ties .— 

“Eighteen modes of elaboration are to be care* 
fully discriminated." 

“In the first place, as pure in every process, for 
perfecting the adepts." 

And these methods of elaboration are 
enumerated thus.— 

“Sweating, rubbing, swooning, fixing, dropping, 
coercion, restraining." 

"Kindling, going, falling into globilles, pulveri¬ 
sing, covering." 

“Internal flux, external flux, burning, colouring, 
and pouring." 

“,\nd eating it by parting and piercing it — 
are the eighteen modes of treating quicksilver." 
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“Th«rse treatments have been described at 
length by Govinda-Bh igavat. Sarvajha- 
pimejvaT. and the other incient authorities, 
and are here omitted to a^’oid prolixity. 

"By die science of mercury is to be 
understiKid not only a branch of chemistr)' 
alone, but it is also to be applied to salvation 
by means of dfhavedha. Rasar/rava says.— 
"You iiavr, 1) God. explained the killing o( 
metals. N'ow tell inc that prxrss of Jthavedha by 
means of which xrial locomo ion is effected. Mer> 
eury is eqit.illy to be applied to metals and body. 
First m.'ikr its experiment on metals and then 
[having; thus gained cxpcrii-nce] apply it to the 
body.'" 


(l) UV lurv la KMiw ptam ijopicd Cowell and Gou^li'a 
Iran* of SanratlarfinwaaiKralia. bui ihr temininK appear* to be 
taall; in manp inalonrc*. noTabljr in Ibc above dolia Tbe 
oriKinal run* at follow* 

^ X XfijsnriWxfii t^hitiri qaN wt- 

aafxmxm ■ txixx 

•ilf kxxtxr xr** xtafiftn: i 
it txirxxixxi xx wx vxO xfn- i 
XXI XXI %% XX^; ipiX; XXI i 
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Emancipation of a man when alive, as declared 
in the mercurial nyatem. O .«ubtile Thinker !■ is (to 
be found) in the tenet* of other iurhools though 
holding different methods of arguments. It is 
according to all sacred texts to be known by know* 
ledge. None, when not alive, is likely to know 
the knowable and therefore a man must live (to 
know the knowable).” 

" It is mercury alone that can make the 
body undecaying and immortal, as it is 
said :— 

“Only this supreme medicament can make the 
body undecaying and imperishable.” 

"Why describe the efficacy of this metal ? 
Its value is proved even by seeing it, and 
by touching it, as it is said in the 
Rasiir/iava:— 

“ By means of seeing it. touching it, rating it, 
remembering it, worshipping it and bestowing it 

•wid yyft ff* tmti i 

I. c Vld^Mcar'i Ed 11858X 

Herr Ccnrfll and Gough rendrr •* "rulugittic ol thr 

rarul;" and li)f a« ‘'Hli»d.' Regarding Sr* p. 191. 
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npou others, six k inds of highest merits are 
attained. 

" Equal merit accrues from seeing mercurj’ as 
accrues from seeing all the phallic emblems." 

" On earth, those at Kcdira, and all others 
whatsoever." 

" In another place we read :— 

" The adoration of the sacred quicksilver is 
more beatific than the worship of all the phallic 
emblems at K 4 ji and elsewhere." 

" Inasmuch as there is attained thereby enjoy- 
ment, health, exemption from decay, and immor¬ 
tality." 

" The sin of disparaging mercury is also 
set out:— 

"The adept on hearing quicksilver heedle.ssly 
disparaged should recall quicksilver to mind." 

" He should at once shun the blasphemer, 
who is by his blasphemy for ever filled with sin." 
Cf. under R. R. S. p. 78. 

The quotations given above are from 
the "SaiA-adarianasaingTaha,” or a " Review 
of the different systems of Hindu Philosophy" 
by MiidhaNiich^rya, prime minister to Bukka 
I. of Vijayanagara, and who was elected 
in 1331 A. D. head-abbot of the monastery 
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of Sringeri. Of the sixteen philosophical 
systems current in the 14th century’ during 
the author's lifetime, Rase^-aradar^ana or 
the " Mercurial System,” is one. From 
the fact that Rastfrwva is quoted in it as a 
standard work on this subject it would be 
• safe to conclude that it must have been 
written at least a century or two earlier, 
say sometime about the lath century. In 
Amarasi/ffha's Lexicon (ca. 1000 A. D.)' 
the following synonyms of pArada (mercury) 
are given, namely, chapala, rasa, and suta \ 
but in the vocabulary of Vi^akosha by 
Mahe5\’ara (1188 A. D.) haravfja (lit. semen 
of .yiva) is added thereto. Now in the Tantric 
literature, of which the philosophy of mercury 
is the main outcome, quicksilver is regarded 
as the generative principle, and directions 
arc given for making a mercurial phallus 
of .Siva. We may, therefore, take it that 
the Tantras which deal in mercurial prepara¬ 
tions, had their origin sometime about the 


(1) Re(anUa{ iha date at AmmJaha ice alto p. 14& 
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11th to t2th century A. D. it whould not 
be justifiable however to hold that the 
Tantras did not exist before this time. 

Although we have maintained above that 
^ the alchemical Tantras had 

Thf »|te ol ihr 

Tanirai. dcjiinf (heir orimn about the iitll 

with mercur)-. 

centurv’ A. D., it would be 
safer to conclude that the Tantric processes 
had sprung into existence long before this 
time, but that they did not acquire sufficient 
importance to force the attention of the 
physicians, as we have seen above that the 
R. V. and the A. V. irxisted almost side 
by side though the latter was held for a 
long time in contempt and was not quoted 
in the orthodox treatises. 

One veiy- strong argument in favour of 
much older dates of the above Tantras is 
that MiidhaviicharA-a, a voiy cautious and 
discriminating writer, whom we have quoted 
above, describes the works he cites, including 
Rasarwava, as "ancient authorities” in his* 
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Iife<time (sec above p. Ixxvi).' 

Wc have already had occasion to draw 
attention to the non-mention 
rvid^'metallic preparations, 
leriui uM of mrr. notablv of t hosf of niercurv, 

cury. ^ ^ ^ 

in the WTitings of Viiua and 
4 I'Tsing (p. li). But this is another apt 
illjstration of the dangers of the iir/fi/. 
tuvti/ii/u c.r sileniio. In the \V/hatsa/«h:in 
of Vanihamihira (d. 5S7 A. D.) there is 
mention of iron and mercury among the 
aphrodisiacs and tonics;' and this his- 


( 1 ) A recent exa*n*n:itton o<' the Sin»krlt M%s. in the Durbar 
Library of Nepal hai brought fo figbe imporiani M Tanrnc work*. 
Odc« the Lafl«k4vaiir«i, a Hindu TaoTTK' wofli on mvdirine, vrkten 
in a later Cu, la hand (90K A. P.); enoiber, **tbe rompoulion al 
which muil gu Lji b lu ilx early rvniunrr cd the ChrittUn rra.^ 
Thii discover}’ up«eis all established theories os to ibe age uf the 
Tantnu. • full ditcustioa of which must be reserved for the sccood 
volume ("I'i/r.—Rep. on ibe Search of Sant. Mm (l8o^>i^x>) hr 

M. H. P. 5 aatri. 



rft ^<imd < 

anvil I 

rmmmwmt wka ■ a • 
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toricil cviHencc is of great use lo us in 
doeiding the age of the Tantras, dcal.ng \v:lh 
m-Tc.iry. 

C >n*.cm "nrarv c'lllatcral records by 
f'>rji"i writers g-» to corroborate the date of 
the .ilchcmical Tantras tcnlatlve’y fixed by 
us, as the name and fame of mercurial re* 
medics as used by the Hindu y*?is had 
spread far and wide. The following two 
extracts will suffice: 

"There is another cIms of people called Chughi 
(yogi), who were indeed properly .\braiman, but 
they form a religious order devoted to the idols. 
They arc extremely long-lived, every one of them 
living lo 150 or 200 years. They eat very little 
* * * and these people make use of a 

strange beverage, for thry make a potion of suU 
phur and quivk-silver mixed together, and this Uiey 
drink twifc every month. This they say, giveo 
them long life ; it is a potion they arc used to take 
from llie'r cliildhood."—Yule’s " Macro Polo, *’ 
Vol. n. p. 300. 

".•\rghun. dcr alchymie und den geheimen 
\Vi$.senschaften ergeben hatte indisehc Bachschi. 
d. b. Schreiber, gefragt, durch welchc Mitlel sic 
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»ioh ihr Li-brn so langwirrig fristctcn. Sie gabrn 
ihm cin aus S.'hivcfrl und Mrrkur zusammrngrsvtz- 
Ici Mittel'als die Pan.icec der l^bensvcrl’ingerung 
cin." (1290 A. D.)—flammcr-Purgstall: • Cesth- 

ichtc dcr llihanc," I. p.jQi. 


It is to be regretted that of the several 


Alehcmicjt T utrtra* 


works quoted by Madhava, 
Ras<ir/;av.i alone seems to 


have survived to our days. This work is 
almost unknown in Bengal, and exiremely 
rare even in N. India and the Deccan. W'c 


have been fortunate enough to procure a 
transcript of it from the Raghunntha Temple 
Library, Kii^rmfr, and another from the 
Oriental Mss. Library*. Madras. As one of 


the enriicst works of the k'nd, which throws 


a flood of light on the chemical knowledge 
of the Hindus about the 12th century* A. D., 
Ras&r/rava must be regarded a.s a v.-iIu:.b!o 
national legacy. It has, bes'des, the merit 
of being the inspirer of several works of the 
latro-chemical period, notably Rasnratnn* 
saniuchchaya and Rascndrachintiin a//i. 
Although Razdrrrata as a l;.ntia picui cs to 
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have been revealed by the God 5 iva himself, 
its author, whoever he may be, now and then 
blurts out hints, which clearly prove it to 
have been complied from preexisting works, 
for instance, it has not hesitatt'd, as we Find ; 
to borrow copiously from Kasamtruikara at¬ 
tributed to the renowned alchemist Nii^irjiina, 
Of this last work we have been abb; to 
obtain as yet only a fragment from the 
Kasmfr Libraiy; but it has been of signal 
use to us. as by the parallelism of its text 
the genuiness and authenticity of a great 
portion of the Rasiir/iava have been estab¬ 
lished. 

In the present volume it has been our 
_ „ aim to compare and collate 

CcilUiian m Mm. ^ 

carefully the passages ir. 
the Mss. of Rasaratnrikara, Rastirr/ava 
and Rusatnasamuchchaya, in so far as 
they bear on chemistr)’ and allied sub¬ 
jects : in this way several important lacunas 
have been Filled up and many doubtful read¬ 
ings resored. Parallel passages have often 
been quoted in the foot-notes and cross- 
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references given, pointing out where the 
probable borrowing has taken place. I.t is 
to be hoped that by instituting this sort of 
intercomparison, the verbal integrity of the 
texts adopted may be depended upon, and 
the danger «»f interpolation has been avoided. 
Th«* texts of Charaka, Sumita. X'ligoha/a 
and Chnkrap)f//i have not been reproducenl 
as they are available everywhere in the most 
reliable shape. 

'Fhc translations pre.sented do not always 
RmurnnKmiuofr P^e'end to be strictly literal, 

hope the indulgent 
reader will put up with infelicities of 
expression here and there, which could not 
be avoided without taking unefue liberty with 
the original. We have drawn verj’ largely 
upon R. R. S., because it has several features 
to recommend. First, an excellent edition of 
it has been published at Puna, btised upon a 
comparison of ^^ss., procured from dif¬ 
ferent parts of Southern India. Second, 
there exists a Ms of it in the library of the 
SanskJit College.-Benares, in a very neat and 
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legible lianduriting, copied in samvat 1850 
i. c. 1793 A.D., to which we have hud access 
whenever required. We have also obtained 
a transcript of it from the Kiifmir Library. 
The Benares and the Ki'umir Mss. agree in 
all essentials, but differ in certain places from 
the Puna edition. The tc.vt wc have adopt¬ 
ed is thus based upon a comparison of the 
Deccanese and N. Indian exemplars. Third, 
while Rasaratniilcara and Kasjir//ava are Tan- 
tras pure and simple in which alchemy is inci¬ 
dentally dwelt upon, R. R. S. is a systematic 
and comprehensive treatise on materia medi- 
ca, pharmacy and medicine. Its methodical 
and scientific arrangement of the subject- 
matter would do credit to any modem work, 
and altogether it should be pronounced a 
production unique of its kind in Sanskrit litc*. 
rature. Its value is further enhanced from 
the fact that the materia medica portion is 
harmoniously blended with chemistrv. 

T.ij aa:!i j.-, w i >•/.*.• hj mjy b.-, is very 

lo establish his 
identity with Vdgblia/a, 
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the celebrated author of ihe Ash/iiVig-i 
and describes himself as such in the colo¬ 
phons at iheertd of every chapter (p. 78); 
but he forgets that in doing so he is gtiiliy 
of n glaring piece of anachronism. The che¬ 
mical knowledge, as revealed in the \ngbha- 
/a, is almost on a par with that in the Susru- 
ta. Out this sort of utter disregard fur chro¬ 
nological accuracy is by no means uncommon 
in the alchemical literature of the middle 
ages in Europe. The world Ls indebted to 
the genius and perseverance of M. Den helot 
for unravelling the mysteries which so long 
hung about the writings of Geber'; and the 
interval of time between cur pscudo-Viigbha- 
/a and the author of Ash/aiiga is even much 
wider than that between the Latin Gcbrr and 
the real Geber. We are apt to be very harsh 


I)) '‘L'hrpotMtc U plat vrancmblablr t mcijrui. c'nl qn- 
an anlcur Ulia. r«»l‘ in:oaiui, a /<xit rc lina^ot !■ acuade 
moitid du Xllle tiiclc; cl I'a mit: jui Ic pilronjce du nom rfnttf 
iejdfutr; de mtinc qne lei atchimiMe* gTVee-^lIj'flii nt avail cl 
unpraoU le grand noei de D^mochie pear m couirir Uun /In- 
enbralioei.'— “La Cbimie aa Mojraa Sga, T- I. p. J4S^ 
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nil ihrSf literary for^erers rather vv«- uuffhl 
lu give them credit for their utter self-effare- 
ment. We often foryet that tin- sp rit of lh«* 
times in which they wrote was dead ajjainst 
them—reluctant to accept revolutionary ideas 
nr discoveries; hence the temptation In 
fasten them on old and reco_nnis«;d .lUihorities. 

Although no direct historical evideiue is 
available, we are not left entirelv m the dark 
Our author, at the veri' outset, names iwi-nly 
sevirn alchemists from whose wriliiios he 
derives his materials ip.77 '. ami Liter on. in 
the Section on apparatusip i.^oi. he quote'' 
l<as)ir//ava as a source of his information 
Opium was n't employed in medii'ine 
„ , , . in his time nor is there anv 

K It s mention of Phirat'ij'aroj'a, (lit 

the disease of the Portuijuesei,‘ whicit 
was introduced into India about the iniddle 
of the lOtli century, and the treatment ol 
which by means of calomel and chdli-i-ljiiti 

(1) I hi« is. the naiiw liy Mhn h «v|ihili«. « aniiUti im thf t.iti r 
llmiJti iiictiii M.*rk« So** p .'51 
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(China root) occupies a conspicuous place in 
in the much later work, Bhiivaprakilra. The 
date of the R. R. S. may, therefore, be 
placed between the 13th and 14th centuries 
A. D. 


9 




9 



CHAPTER V 


l■tr«•ChMllMl PwM 


During ihe Taninc period, with its sys¬ 
tem of the “Philosophy tti 

fluraricrttii"* •« 

itw inlro-rhrniir4l MiTCUrv” 3 vaSI maSS of I'he- 

miral information uas accu¬ 
mulated, which was pressed into signal ser¬ 
vice in the period immidiately succeeding it — 
the latro-chernical Period of India. The 
prominent feature of the former hV>s in the 
search after the f/ixir vitaf and the p<>wder 
of projection as the contents of the Kasa- 
ratniikara and Rasiirwava amply testify; 
w’hereas in the latter these phantastic and ex¬ 
travagant ideas, impossible of realisation, had 
subsided into something more practical and 
tangible. The numerous preparations of 
mercury, iron, copper and other metals, al* 
though they could not secure immortality or 
revive the dead, were found to be helpful ' 
accessories in medicine. /\t first they came 



to be used cAUliuusly and tentatively, mixed 
up with the recipes of the Charakn and the 
Suyruta, which are drawn chiefly from the 
vegetable kingdom; but they soon began to 
assert n supremacy of their own and even to 
supplant the old Ayurvedic treatment by 
herbs and simples. Xay more, absurd pre¬ 
tentions were set up on behalf of these metal¬ 
lic preparations. Thus in Kasendrachinta- 
ma//i. a work probably co-eval with R. R. S.. 
we come across this renuirkable passiige:— 
“Revered teacher! be pleased to instruct me, 
for the benefit of the weak and the timid, in 
a mode of treatment which will dispense with 
the u.se of the lancet, and both active and 
potential cauteries." thus putting m a plea 
for the indiscriminate use of mercurial 
remedies. 

R. R. S. is a typical production of the 
latro-chemical period. The name of treatises 
treating of medicinal chemistiy is sinipiv 
legion. Rut they are all east in the .saim* 
mould, and the close similarity of their con¬ 
tents would render their translation only a 



works of supererogation. We have, there¬ 
fore, confined ourselves to quoting only such 
parallel passages in the foot-notes as are 
calculated to throw light upon or corroborate 
the authenticity of, the text of R. R. S. 

/ An account of this period will be scarcely 
^ complete, which fails to take 

.v*f»rjuiu. conspicuous figure 

whom the Indian alchemists unanimously 
look upon as the inventor of the processes 
of distillation and calcination—the renowned 
and the venerable Niigiirjuna, the reputed 
author of Kakshaputatantra. Rasaratmlkara 
and .Arogyamaftjari, etc. Our R. R. S., in 
the opening lines, invokes him as one of the 
27 alchemists, and in the chapter on minerals 
quotes him as an authority. So does Rasen- 
drachintHma>ii as also Chakrapl//i while des¬ 
cribing the process of roasting iron (p. 62). 

We have already seen that according to 
Vr/'nda and C. p., Nagjlrjuna was the I'-rst to 
introduce the preparation known as Kajjvali 
(black sulphide of mefcuiy p. 61). Dalva//a 
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The nientiuii ol Niigiirjuiia by all these authur- 
ilies would nut remove him far from the bth 
or the 9th century A. D., a date which is 
also confirmed by Alberuin, who says: 

" A famous representative of this art 
[alchemyj was Niigiirjuna, a native of the 
fort Daihak. near Somiuith. He excelled in 
it and composed a book which contains the 
substance of the whole literature on this 
subject and is very rare. He lived nearly a 
hundred years before our lime.’ —'India, I. p. 
189. 

But there are dithculties in the way of 
accepting this chroiiolgy of the age of Nn- 
giirjuna. Hiouen Thsang, who resided in 
India from 629 .A. f). onwards, relying upon 
local traditions, speaks of .N’agiirjuna ' as a 

(ij *'NaK«rjuno BodhiMira va* «rrll |*ftMii»cd 
cuctipuundinf iiKvln'inr*; fay lakinx ^ iirrfMMlion (pjll or rjkey 
he nourished the yean ol life Itr many hundrcsti yean, *0 that 
nnihrr Ihr mind nur apprArani*r dr«*aycO. SalrahA-rAjA had par 
taken ol th'n mystcriucj* mrdH*ine.''—Heal'* BuddhJit Roi'unik cd 
the Wr^UTii World, vul. II. p. JtJ 

/\]*a.in • Thrn ** Nia^rjiinj HudhiMiij. fay moisicninK all the 
);rrai •t«inr^ aith .1 di%'liM‘ nmJ «iipcfior ilcvuLiiun (medicine ur 
mi.xiurr) t hjogol ihrtti into gold.'p. Jid 
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learned and revered Kuddhisl and alchemist, 
and a friend of Kinj; Satvifhana. ' The poet 
Vrfwa, a contemporar)* of the Chinese pilgrim, 
also corroborates this account in his life of 
King Harsha. 

In the Buddhist canonical literature, Nif* 
giirjuna is a prominent figure as the founder, or, 
atanyrate,lhesystematiser of the Midhyamika 
philosophy. Western scholars maintain that he 
lived in the i.st century A.D.. while according 
to Kiijatarafigini, the "History of Ka^mfr” by 
Kalha//a Mura (i i centurv- A. U.), Nagarjuna 
flourished i so vears after Sakvasiwha had be- 
taken himself to asceticism, i.r. he lived in 
the last quaner of the 4th and first quarter 
of the 3rd ceiitur)' B. C. Ii is doubtful, 
however, if Nngilrjuna, the philosopher, is the 
s;imeas NVigtirjuna, the alchemist, considering 


(a) N’igaqguiui wja it frirnil of SfttrahaM. 4 kinf ul KumiU 
I'tiuttiry Ul Sotilh Wr«< uf 4nd vuicred b>' ihe apprf 

Ictdcr* lU ihi* M4hBii4dl II |i. ^09 A«lo ibr ige tit 

Satr^hana Kur^»*' An lurolo^imt Survry u( S Irwlu. ftr- 
K«n!inf Nifirimu %rr aJmi intrDd m V liiiiiitTr da Kuddh Ind. 
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that we find no referenci* whatever to the pro¬ 
cesses of distillation, sublimation etc. in the 
Charaka, the Su^niia, and the \‘iigbha/a. 
though it must be admitted that the latter 
. can lay claim to superior chemical knowledge, 
(see p. xlviii)_ 

We have also another alchemist in Patah- 
„ . . iaii, who is better known as 

the commentator of Pd/zini, 
He probably lived in the and centurj' B. C.' 
Sivadiisa, in his commentary, of Chakraprfni, 
quotes him as an authority on Lohasiistra, or 
the "Science of Iron." and Chakrapti/ii him- 
self speaks of him as the redactor of Charaka 
(see p. XV). Bhoja in his Nviiyaviirtika speaks 
of PataAjali. as a physician both to the mind 
and to the body. ’ The moksha (salvation), 
as taught in the Yoga system of PiitaAjali, is 

(1) ProoT Bkaniljirkjir Ind. Anliqiuin, 187J, pp 

(2) Nii« ofx Sl^t *K n I 

—Bho)4 NviyAVArtiltj, bv Xiv.ifinu. fbr romnvnixirvr 

al ViMvadaita. 
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also ronnecii-ti m'th alchemy. ' We have 
already seen, while discussin/; ihe “Philosophy 
of Mercury" (see nntc p.'lxxvi), the Rasiiyana 
or .Alchemy was simply regarded as a means 
to an end—as a path leading to moksha. It 
is significant that this connection can be 
traced from so early a date. 

In the present volume we shall seldom 
„ . have occasion to go bevond 

rhjwirii know. I hr 14th century A. D It 

in r.tirop^. ^ 

Hill, perhaps, add to the 
interest of the .subject, if we turn our eyes for 
a moment to the progre.ss of chemical l(/iow- 
ledge in Europe at that time, and the alche- 
mistic ideas and beliefs dominating it. Con- 
temporark' with the authors of Kasiir/rava and 
Rasannasamuchcha\a, were Roger Bacon 
fd. 129.1), AIrrtus Maguns, Raymond Lully, 
and Arnaldus X'illanovanus. Roger Bacon 
does not hesitate to a.ss4‘rt that the philoso- 

(3) Thr authfir (PiilaAjAli) atld« fo ihr ihiT* p;iri« nT ihr path 
'tT libcralioa a lirtiilli onr of an illnanri naturr, railed 
4 -uoui«in( id alrhemialir |rirk> nilh varioiit dnijp, inirnded H» 

Ihinjo whirh hv naiurr are inipn»ible.~—Alhdninr* 'India' 
-I P, 80 
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phcr's stone was able to transform a million 
times its weight of base metal into j^old. 
The abovc>nanied alchemists are also unani¬ 
mous in regarding it as a universal medicine, 
and “it was no unusual assertion that adepts, 
the fortunate possessors of the panacea, had 
been able to prolong their lives to 400 years 
and more."—Meyer. The readers of Rasar- 
/lava and the other Tantras will not fail to 
hnd that there is much in common between 
the Hindu alchemists and their Huropean 
confreres. 

Jhc knowledge in practical chemistry, 
prevalent in India in the i3ih 
KnowirdiEc in and 13th ccnturies A. D., and 

praiilcjl i:h«nu»lnr« 

prerairni in India perhaps earlier, such as we 

in Ihc iJlh and 

ijth cmiuho A. p. are enabled to glean from 

«inH pefhatn i * *■ i 

cuiimt. i<asar//ava and similar works, 

is distinctly in advance of 
that of the same period in Europe. It was 
known for instance that blue vitriol and a 
variety of the pyrites (see p. 70) yielded an 
essence in the shape of copper; and 
calamine, zinc. The colour of flames as a 
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diagnostic test of metals was well under¬ 
stood (p. 68). The metallurgical processes, 
described under the .latter, leave little to 
improve upon (p. 88). and, indeed, they 
may be transferred bodily to any treatise on 
modern chemistry. Even Paracelsus, who 
flourished some three centuries later, leaves 
us in the dark as to the nature of his ‘zinken,' 
which he designates a ‘semi’ or ‘bastard’ 
metal. And Libav'ius (d. 1616) "who stood 
up manfully against the excesses of Paracel¬ 
sus, and who vigourously combated the de¬ 
fects in his doctrines, • • • and .the 

employment of " secret remedies," believed in 
the transmutation of the metals and the ef¬ 
ficacy of potable gold.* It is not necessary 
to pursue this subject further here, as details 
will be found in the chapter on metallurgy 
(pp. 152-169). 

The truth is that up till the time to 
pseudo-Basil Valentine (ca. 1600 A. D.), 


(1) Ue>o:h. a. rhtm. I. IJ- 
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very little scientific progress was achieved 
in Kuropc. The doctrines of Aristotle and 
of the Arabian alchemists held the ground, 
and the enigmatic and mystic bnguage, 
which was often used as a cloak for igno¬ 
rance, simply confounded the confusion. 

Still more solid progress was effected in 
pharmacy. For two thousand years or more 
the Charaka and the Sumita have been paid 
all the honours of a state-recognised Phar- 
macopceia. Partly due to their being regarded 
as of revealed origin, and partly due to that 
veneration for the past, which is inherent in 
the Hindu, the text of the above works has 
seldom been allowed to be tampered with. 
A critical examination of the Bower Ms. such 
as we owe to Dr. Hoernie, shows that the 
recipes of several important preparations 
agree in nil essentials, and sometimes word 
for word, with those of the Charaka and the 
Susrutn of the existing recensions (see an/e 
p. xix). Mr. .Ameer Ali is scarcely «’orrect 
when he claims that " the Arabs invented 
chemical pharmacy, and w’crc the founders of 
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those institutions which arc now called dis¬ 
pensaries.' ' 

We have only to refer our reader to the 
chapter on the preparation of caustic alkali, 
in the Sumita, with the direction that the 
strong lye is to be " preser\’ed in an iron 
vessel," as a proof of the high degree of per¬ 
fection in scientific pharmacy achieved by 
the Hindus at an early age (p. 37). It is 
absolutely free from any trace of quacker)’ 
or charlatanism, and is a decided improve¬ 
ment upon the process described by a Greek 
writer of the IXth century, as unearthed by 
M, Bert helot.’ As regards dispeinaries and 
hospitals, ever)' one knows that Budhistic 
India was studded with them {vide p. xxxii). 

Speaking of the progress of chemistr)’ in 
Europe in the XVIth century. Prof. Schor- 
lemmer remarks:— 

Up_ to the XVIth rentuiy almost the sole 
object of chemical research had been to find the 


(1) Him. al Ihc Sararrna, p. 462, (Ed. 1899.) 
( ]) See p. a. 
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philosopher's stone. Rut now rhrmistr)' liogan to 
(Irvelnp itself two new nnd HiiTrrrnt path;, opened 
hy two distinguished men—Agricola, the father of 
metallurgy’, and Paracelsus, the founder of latro* 
'ehemistry or medical chemistry. Both contributed 
chiefly to the development of inorganic chemistry 
♦ ♦ * In opposition to the school of (iaien and 
Auicenna, Paracelsus and his followers chiefly em> 
ployed metallic preparations as medicines.” ' 

L'doy Chand Dutt. in the preface to his 
A/atfria Afedica of the Hindus, states :— 

“The oldest work, containing a detailed .-tc- 
count of the calcination or preparation of the 
different metals (such as gold, silver, iron.raerrury, 
copper, tin and lead) for internal use with formulz 
for their administration, is, I believe, a coni isc 
treati.se on medicinal preparations by Snrngadhara. 

This is evidently a mistake. Stirngadhara 
is simply a compilation based upon the Char- 
aka and the Susnita on the one hand, and 
the Tiintric works described above on the 
other. It cannot be regarded as going be¬ 
yond t.he latter part of the 14th century, and 

tl) RUf* and rf«*rlopnwnf o< rhrmrtlnf (•d. 18^1 

P 9 
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it will come under our notice in the second 
volume of the present work. In the Eurof>ean 
histories of chemistr)', the credit of being the 
• first to press chemical knowledge into the 
service of medicine and Introduce the use of 
the internal administration of mercurial pre¬ 
parations, Is given to Paracelsus (1493-1541) 
The Niigiirjunas and the Patanjalls of India, 
however, had the merit of anticipating Para¬ 
celsus and his followers by several centuries- 
The earliest historical record of the internal 
use of black sulphide of mcrcur)’ dates so far 
back as the loth century A. D. at the latest' 
(see ante p. 59). We have indeed, reasons 
to suspect that Paracelsus got his ideas from 
the East, and in Chapter on Arabian indebt¬ 
edness to India we have pointed out the 
media through which Indian sciences filtered 
into Europe. 


Il) In Europe, ii« uw dotn (ram ihr iTih cenlur}'. "Du 
•rttwam Srhorefrlquirkailvcr lehrtc innn Kur<)url dc Mnyrrnr 
Im An(an|;F dm 17, Jahrhandert*. durrh ZuiunmmFnrabFn von 
wannan Quickwlvcr mil (jnf'hmoJicnrm 5 <rh«r(rl damcllrn.” 
Kopp. Gmrk. 186. 
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Dull says : “ \Vc cannot help admiring the in¬ 
genuity and the boldness of the Hindu physicians, 
when we lind that they were freely and properly 
using such powerful drugs as arsenic, mercur}’, 
iron, etc., when the ,Mussulman Hakims around 
them with imperial patronage and the boasted 
learning of the West, recording such remarks re¬ 
garding them as the following :— 

' Soomboolkhar, * the white oxide of arsenic.—' 
There are six kinds of this, one name Sunkia, the 
third Godanta, the fourth Daima, the lifik Huldca. 
Tlie Yuniini physicians do not allow this to form 
a part of their prescriptions, as they believe it des¬ 
troys the vital principle. The physicians of India, 
on the coutrary:, find these drugs more effectual in 
many disorders than others of less power such as 
the calx of metals. For this reason too I am in 
the habit of seldom giving these remedies inter¬ 
nally, but I usually coniine my use of then to ex¬ 
ternal appb'cation and as aphrodisiacs which I 
prescribe to a few friends, who may have derived 
no benefit from V'unAni prescriptions. It i> better 
to use as few of them as possible." * 

*' PArft, ‘ .Mercury.'—It is very generally used 
throughout India in many ways, both in its native 


(l) Talecl Slurcei Irani. Gcurg* ItiytjHr, p. 99, 
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and prepared slate, but in tlie latter we ought to 
be ver>‘ cautious, for it is seldom sufficiently killed 
or removed from its native state, in which it is a 
dangerous drug."' 

•' Loha, ' iron.'—It is commonly used by physi¬ 
cians in India, but my advice is to have as little to 
do with it as possible." ' 

Nor must we forget that so late as i $66 
A. D. the Parliament and the Faculty of * 
medicine, Paris, condemned and forbade what 
was regarded as the dangerous innovations of 
Paracelsus.' 

Apart from the historical data already ad¬ 
duced, the above extracts from a Mohamme¬ 
dan writer would show that the Hindus were 
perhaps the earliest in the field to advocate 
the internal use of mercur\’.' Ainslie, in a 
note appended " Lepra Arabum," written in 
the early part of the last century, thus ex¬ 
presses his news on the subject:— 


(I) /iiJ, pige jS. 

(a) TaWd Shared, page 146. 
( 3 ) Gexh. d. Chea. I, lia 
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note appended to " Lepra Arabum,” written in 
the early part of the last centur)’ thus ex¬ 
presses his views on the subject :— 

'• It i.s well known that the Kastern nations were 
the first who employed mercur}' in the cure of 
obstinate, cutaneous and leprous affections; and it 
' may be questioned whether the natives of India 
awere before the Arabian nr only second in order 
in availing themselves of the virtues of that power¬ 
ful mineral. Rhasr-s, ' .\fesu and Avicenna * all 
notice it, and according to Fallopius, as we find 
nbsen'cd by Lc CIcrr in his "fiistoire de la M«fdi- 
cine" pp. 77i-79it it was the opinions of those 
writers which first suggested its use in venereal 
diseases.' 


<1} “ Ati'cnium vivum cvm rxIinjrnJtnr ardem nt, quod 
vdbei.rt prdiculitauxiUuin offrrl '*—Rburt -."dr Rr mad." (lib iii. 
rap. sair). In ibr da^rf of Plinjr Uc Elder tbe medirlnal virtiim 
111 merrurjr do nol appear Io bare been al all a>reriained. that 
wriler (ermed quirluilrer Ibe bane and poiaon cl all Ibinj;* and 
arbal would with more proprielj be called dmti lilrer "Nat 
Hill.” lib Kxaiii. Cap. vi>. 

13 ) Arirenoa lajri o/ inercurjr " arjenluin virnn exlinctum 
adremii pedirnlbi et Iroda rum roiaieo oleo ralef.' IWe 
. " lib. II. Irarl. II. p. Il«. 

(j> Tram. R. An Sor (1824.17). 




From the' cndcnccs wo have* adduced all 
along there can now be scarcely any question 
as regards the priority of the Hindus in mak¬ 
ing mercurial remedies a speciality; and they 
are entitled to claim originality in respect of 
the internal administration of metals generallv 
seeing that the Charaka and the Su.rruta, not 
to speak of the later Tantras, are eloquent 
over their virtues. 
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liitbiHiiMt of thi Arabteni to loilo. 

The Arabians arc acknowledged on all 
hands to have played a prominent part in the 
propagation of science and mathematics in 
the West. When in the dark and middle 
ages, the lamp of knowledge had begun to 
burn very low in Europe and even when the 
very vestiges of Greek culture and learning 
had all but disappeared, save in the obscure 
and dingy cells of the monk, it was the .Arabs 
who carried there the accumulated intel¬ 
lectual treasures of the East, and thus laid 
the foundation, so to speak, of modern Euro¬ 
pean greatness. 

It will, perhaps, be not out of place to dis¬ 
cuss here briefly as to how much India in¬ 
directly contributed to this result in the de¬ 
partments of medicine, pharmacy and other 
kindred subjects. 



The author of Kif^b-al-Fihrist, who wrote 
towards, the middle of the tenth centur>’', 
Haji Khalifa and Ibn Abii Usaibiah, who 
flourished at the commencement of the 13th 
century, distinctly mention that by order of 
the Caliphs Harun and Mansur several stand¬ 
ard Hindu works on medicine, materia medica 
and therapeutics were translated into Arabic. 
The information onthe subject has been gather¬ 
ed at length by Dietz in his Analecta medica, 
Wustenfeld, author of Geschichte der Arab. 
Aerste, Cureton', Flugel, Muller and other 
Arabic scholars. 

(1) .” Abu ‘I Fvaj MnhamiiMxJ bin liluk. lurnamcd au- 

S'j<I!m, a native of Baj^dad. fim conceived the idea of a biblio- 
Krapkiral dirtinoarp. Hii Kitab-al-P 1 hriil dealt *lib ererv 
branch of learning. It (ivm the name* of manjr aulhora and 
their arorkt which hare cea«cd In eaiit."— f/uf. of tie Sarmerm 
bjr Ameer Ali. p. 469.) 

(a) Prof. II H. Wilton in a Xoir appended to ■ paper by 
the Rev. W Cureton entitled " A cuilcction of luch pasaaget 
relative to India at may occur In Arabic wrpera" ihui pithily 
tommariiet hit own view* :—-■ In medicine the evidence I* roofe 
potitivw. and it ii clear that that the Cheeeie. llw Suirmta. 
the tnatite railed SMoa on dia|{naiii, and other* on pottont. 
diteaie* of w.u^n and iberapeutir*. all familiar to Hindu -Science, 
were trantlaled and ttudied by the Arab* in the day* of 
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Flugel' states on the authority of K'ttflb-al- 
Fihrist that Snsrud (the Sanskrit name 
SuiTuta, thus corrupted into Arabic) n'as 
translated by Mankh, the Indian, who cured 
Harun ar-Kaschid of a severe illness, and 
was appointed physician in charge of the 
Royal Hospital. We also learn that a work 
on the official plants of India was rendered 
into Arabic by the same Mankh. The other 
comprehensive Sanskrit treatise, the Charaka 
was also fully laid under contribution. 

We have ample and overwhelming testi¬ 
mony of Arabic writers, notably of Haji Kha¬ 
lifa, that Hindu astronomy, algebra and 
medicine were zealously studied by their com¬ 
patriots, and many Hindu sen-ants were in¬ 
duced to reside at the Court of the Caliphs 
as their instructors. Mussulman students, 

HaniQ and Mauaur, cither from the or Cnntbtioo*. made 

Jl a fttill earlier period, ioto the LiDfaefr ol Penia."— Jm/km 
Admtk Smr. old icria. ri. pp. 105*115* 

(1) “ Zur Frap abrr die alirtfen Urbenetmngrn indirrher 

und prrJiehrr mrdirinitrher Werhe Ib> Arablvc^ . Zirf deni 
mnrx- si. pp 148 and 5J5. 



in their eager thirst for knowledge, used to 
dock to the centres of learning in India, and 
there drank deep at the very fountain-head, 
indeed, it had come to be regarded as an 
essential part of completing one's liberal 
education to travel to India and learn the 
sciences firsthand. 

That this is no language of rhetoric will be 
evident from the extracts quoted below from 
Gildemeister's “ Scriptorum Arabum De 
Rebus Indicis loci et opuscuia.” 

*' Htiam Muhammed ben Ismail al Tanukhi in 
Indiam profectus rst ro imprimis consilio, ul Indo- 
rum astronomiam cognoseeret. 

Ibn .-Mbaithikr, rei herbaria; inter Arabes peri- 
tissimus, qui and eiu.s disriplinar studiim Inng- 
inqua itinera per llispaniam Afriiam ct .Asiam ins- 
tituit, etiam in Indiam venit, teste I.ronr .Xfricano: 
.Abulladrk lamen et Ibn .Abi I'caibia, qui de cius 
vita si ripserunt, eius rei menlionem non faciiint." 
p. 8o. 

*• Sed etiam aveuratius cdorti crant, et seite iain 
vetus Indopiru.sta eas di.seiplina.M, in quibus Indi 
maximr excrilerent, numinat has : medicinam. phi- 
losophi.nm et astrononiiam. Flodem modo Magi 
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Kbalfa aritlimcticain, f'ctimvtriain, niL-dirinani, as- 
ironomiAm cl mctapliysicam iniunicrat.*' p. 8i. 

" l)c libris cx Indica linjfua in Arabicam con* 
vcrsis iani inter Arabcs cgcrunt ii, qui libros de re 
lilcraria composucrc l^lurimi dc iis .ninr dubio 
apud Mag'i Khalfam Icgcntur, cuius hucusqur pars 
tanluin publico usui paid. Dr anliquioribus his 
libris locupics IrstLt rst antiquissimus dr Arabuin 
litfris scriptor Ibn Abi Yaqub ibn Alnadini. qui in 
Ittdire fcientiarum ♦ ♦ # ♦ ♦ qurm 

scripsil anno 337 (inc. 10 Jul. 94K) inter munu* 
menta lilcrarum Arabicaruiii ctiam pcculiari cura 
rgit dr- libris c linguis (iraeca, Pcrsica ct Indica 
••oiivrrsis." p. 82. 


Haas, whose criticism of the Sorruta we 

Mdiiff'. refill*, already noticed, having 

iiunii<>i*Ai once ’taken up the position 

of denying the antiquity of Hindu medicine 
with special regard to the Charaka and the 
Susruta, was driven to the necessity of dis¬ 
counting, nay. explaining away, the numerous 
references to f^indu works made by Mussul¬ 
man writers. This had the effect of eliciting 
a reply from Muller, who subjected the 
.•\rabic literature bearing on the subject to a 
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crucial examination, especially Book XII of 
I'seibia. He finds that not only the Charaka 
and the Su^ruta, but also the Nidiina and 
the compendium AsAnkar,' a book on Poison 
by Siiniiq the Indian, and another on Warm 
and Cold, and several other works were ren- 
dered into Arabic. This German orientalist 
also arrives at the conclusion that Indian 
physicians practised at the Court of Bagdad.' 

We have now to place before the reader the 
AiMnioti «i. evidence of a remarkable author 
—remarkable alike for the depth 
of his learning, versatility of his genius, rare 
impartiality of his judgment and his singular 
freedom from race-bias. 

AlbtTiinf lived in India from 1017-1030 
A. D., and during this long sojourn he mas¬ 
tered Sanskrit and studied Hindu mathema- 

0) A Varixni hai "Aatanlur." which will be readlljT iilenlified 
ihc Aitinga of ViigbhA/a (aec p slvii.) 

(a) Srhon TOT Er-Ruid, virllcirhl sogar girirhxeilig mil dem 

indiwhrt Afctronnmtr narh Bagiiid.hiben mkh 

AQi'h tiHlischf Arntr in Bagdad ringrfundrn. (l.or rit p 
^'*^**‘^ ^^orllrn xnr Gcvhirhtr drr Indtwhm Mriiain **— 

“ /eil, dem, morg. Ge« 34. p, 465. *' 
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lies and philosophy in the ori^'iial. At a 
time when his patron, Sultan Mahmud of 
Ghzni, was busy pillaging the temples in 
ThaneJjwar, Mathura. Kanauj and Somnath 
with the zeal of an iconoclast, this philosophic 
Moslem was pondering over the Siiwkhya 
and the Pntai^jala, and instituting a compari¬ 
son between their contents and those of the 
"TimHius" andrits commentator, Proclus. 

We have elsewhere quoted at length Albe- 
runi’s views on Rasiyana (alchemy); it now 
remains for us to glean such information from 
him as will throw light on the subject under 
inquiry. According to Sachau, the learned 
translator of .Alberuni, " some of the books 
that had been translated under the first Ab- 
baside Caliphs were extant in the library' of 
AlbtVunf, when he UTote his India, the Brah- 

masiddhiinta or Sindhind.the Charaka 

in the edition of Ali Ibn Zain and the PaAch- 
tantra or Kalila and Dimna.’* The fact that 
the Charaka occupied a place in the library 
of a cultured Arab affords an additional proof 
of the esteem in which the Hindu system of 
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inedicinc was held by the Moslem world. 
We also learn that '* the Christian philoso¬ 
pher and physician from Bagdad, Abulkahir 
.\ikhamnour, friend of Albi'nini, seems to 
have practised in Ghaxni his medical profes¬ 
sion” (Sachau). This is significant as indi¬ 
cating that both the Greek and Hindu sys¬ 
tems held sway side by side ; but more of it 
anon.' 

So far as regards historical evidence. Let 

Inicrnal cri- 

driMi? dence could be gathered in cor¬ 

roboration of the former. Reference has 
already been made to the Book on Poisons 
by .SAnAq the Indian. We shall cite here 
some parallel passages on the Kxamihation 
«if Poisoned Food and Drink. These are 
the chief characteristics as given by SAnAq, 
the Charaka and the Susruta respectively. 

(l) *'Dirti aImi in hiB Arultrla Mrdir4 pr«Mr« iKat iKr IaIct 
G rrck |>hv»iri4n% mm acc^naintrd «ilh the world o( Ihr 

HlnduB. and atailrd ihem«c)vr« iHeir ; but hr 

mm panuniUrU thow-B iKai the Arabians «rrc liniiinr wiih ihrm, 
^nd catollrd ihr hralinK art, at prartitcd hy ihr Indan*. ^niir 4> 

murh 4t that In u«r amunff ihr firrrld ' -~Rorlr **Anhq. Hind 
kicd ~ p. 64. 
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iiu Tiir CiiiBiKi Tmi Sraum 

Th«* %'4pir rntiflctl T^r i* ta ^ Whrn ptiMon^l 

hv p«ti«onrd foin] hAn /Mrttmm imt>»fjr fn xl it thrown into 
rhr t\*l»iur <*/ thi* firr. i| makr* •/.»!*• 

tkr\y:it »*f tke fl.imr bcromrt .1x7 th/ 

vhrm tke taiourfi tikt tkf /iamf titmhif tkrt* ■ 

II tktK’ivn i'm/i* jift'. *•/w /f^m n !ik' 

if nui tft fkr Thr turtj^ur of lh< fkr**^* »•' ‘k* 

«fir. fJit A*/y Rt.f^i t1 ini? .il<rj Kolpi. 

•ii/j/ZliM/' r<ti4M^ia« piMflird . »»rra»kftmf* Ch TJ 
when vilt de(1.if*r.i(et n ttattf/yJ anil 

I hi* «makf fhr \mtlt **/ a f^utrid 
hit thf HU**! j tiopv iJ p^ufivT'ct 

huemt Po* ir«//r mUk 

itonctl (Irinkt tut!** on^ tlpimkimg 

milk tin-.! thin milk /j/aiii/i. when mlird 
kart a pntton. kwrr 

trllim line fJur limrw ffinfni 

iiputi — ** ChilbtM, 

Ch «siif. ^•3u 

Thf physician, as supcrintcndeni of ihc 
kitchen, wdl-verscd in loxicolf*njy, is »*ssen- 
tiaily an Indian institution. Cf .Su.vrnta, 
Kalpa, Ch. I. 6 -g 

Muller ha> pointed out the parallelism a> 
shown abf)V«'. We have, however, added to 
it the diajjnostic test of poisoned f«)«d as 
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given in the Charaka, and it will be seen that 
SinAq was equally indebted to this authority 
and to the Somjta. 

The description of leeches as given by 
Rases agrees almost word for word with that 
of the Sumita (Sanasrad) in many places. 


SCHKl'T* 

The variety of Icccho called 
Krithnit i» htaci in colour and 
have Ihitk heads, Kareurds 
haw their bodies, like that of 
eels (vith ries'aled slripct across 
llicir abdomen. .AlagarJhds 
have hairs on their bodies, larifc 
sides and black mouths. 
laJrdrudhdM have longitudinal 
*incs along their bock, a/' 
^hf rolaur cf the rainbow, 

SdmmJrUnls are of a dark- 
yellow colour and have var¬ 
iegated spots on their bodies 
resembling fkiwers in appear¬ 
ance. (iochonJands haxe bi- 
lurcated tails like ihr two 
horns of a cow and small 
heads. When these foisan- 


R»H«s, ttl'tITIKC StK.V>*SP 

Of the leeches one is poi¬ 
sonous, which is inteaselr 
blaeh like aatimony having 
a large head: and scales like 
certain fishes attd Ksving the 
middle green i also another 
upon which arr hairs, has a 
targe head anil different 
eolenr like the rain-how 
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a«ri Irrfhti bite ttHf /vrwn. 
thr bittfH fartt bttamt 
and Tfrj itchy, amJ faiutiug, 
(r\'cr, bummf; of ihc body. 
%'omilin|;, menul dcran);cmcni 
^nd bn^Hir occur, in ihoe 
casr» ihc tnedicinr called Ma- 
higaJa chould be administer¬ 
ed inlemally, applied rxlrr- 
nally and used as snufl. The* 
bile of the leech cafled /nt/nf- 
yudha n fatal. Such is the 
description of the poisonous 
leeches, and their trcatinent. 

Now the noo-poisonous 
leeches. Their names are as 
follosis : KafUd, PtHgald, 

Satikmmukhi, Hhthikd, Pan. 
darlkamakhl and Sdrarikila 


KafiU have their sides of the 
caleur ef erpimrat 


in the colour of which there 
are lines as in blue-spar, 
biucstone, .wire— which i/Ua 
bitet ; thfmcf trill bt rauied 
abttra with /aialingi with 
coma and relaxing; o< the 
joints: nevertheless of these 
very leeches there is a j;uud 
one which is .-issiniiLned to 
the colour of water 


in which there 
will be greenness having upon 
It iwt> lines like artcOic 'orpi- 
ment] but lijfht red. 


and 

their Inck smooth and of the 
saslotir of the pulse called 
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ulItJgJ (Phauaituf mtutgo). 

FinK:iU« hnvr round bodie*. 
» 

move (]uicktVi and arr of 
•li|;hll>' rrd or tawny cu!our. 
SJukiihmitkhtt art Hvtr- 
eoloitrrJ, tuck btooj i/iiirklv, 
and havr larxc «harp moulln. 

Muihikai hart tbt 
calonr attJ iha^ rats and 
a bad smril. 


I'undarikds hate miiuth\ like 
ihc lolu^ and arc of ihe rolour 
(W the pul«e uf Pbattolas 
miin/(o. SdrarikJt have 
(vluur like the lent of the lulls, 
are functuiHis. and eiffhlem 
finKcf> in lcn>{ih. They are 
uveil only for rxiractinf' blood 
from braMi. Such i* the dr» 
eripiion of the non-poiMinou« 
leeches. The non-poivmou* 
|eechc-» arc fnuud in Turkey. 
Pdndya (the country' In the 
•outh). Sahya ta mountain on 
the hank* of the Sarhadd) 


oar 

catakrrd and larrtspondiag 
ta the colours id livtr ; tshich 
arr swift to ttraxa ta them- 
ttlrts jine klood t 


which 

are a**imilalrd lu the tail 
[colour') a msasr : haring a 
harribU tmtll • • • 


And havinif the 
belly rrd alun)f *-ilh bkicknr** 
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and /‘itiiltHU (ihc Iraci of and ihr luck jrrrrn ; ihcA an* 

count n- about Maihuro). Of 

nun-puivmou> Irrcho*. ihtxr 

which arr and have 

laryc tiodir«, can drink btuud 

ra|>idly and ml much, arc 

opccially frrr (nun priwn. 


I.crchr< which arr pm- 
diiccd in diny water and (nim 
the dccompcnilion of puiwn- 
ocn fithev, inwdf. frof^, urine 
and fiEcc« arr pui*annui. 
Thou prodtttni in purr wafer 
and from Ihc dccomptniiion 
of the dilTcrml varieties of 
the Stlmmhium S^ciotmm 
and the Xvmfiham folut and 
of SairJ/o I Hlrxa otiam/roi 
arr aon-faiionitta. 

The vaticties of Xrmf/iira 
mmii<«ird here arc fiaJma. 
Ht^la. kummJa, mah'tia. 
tora/arit, Muf^mdkika and 
pnnjarka. 

On this subject there is 
the fullowinj; verseNon- 
poivinoui leeches ko about in 
the held and fraf^ranl w-aier. 
They dll nut lltr in confined 


biller bul they will be worse 
in bad w:ilcr i|tii(e sla^nanl 
in which arr many small 
tadpole frof^. nnrftihrlrn, 
f/irr arr goad in good and 
txfttUnt wafer. 
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place* or lie in mud ai ihc} 

<«ek comfort. These should 
be cauKhi by means of «vt- 
loachrr or some other article. 

They shuuM be kept in .1 nesr 
larKC earthen pot filled »ilh 
mud and water from a tank. 

Movtes. dried flesh anti 
powdrtvfl tubers of water* 
plants should be ^iven them for 
food. For beddinj; they should 

be fumnhed with oho when 

leas-cs of water-plants. Fresh they are tCiicd or caiiKhi, let 

water and food should be them be put away while all 

••isen every second or third that which is in their own 

d.iy, and every seventh day belly is being pur)^ ; alsti 

* lltc earthen pot should be they ought not to be put on 

changed. Un the subject except in a pltwc not healthy 

there is the following verse . 

Leeches which are very 
thin or thick or with their 
central portions thick, which 
move slowly or do ncjl stick 
to the pan to which they are 
applied, which drink little 
t blood, or whicn arc poiionuus. 
are not fit for use. When 
about to apply Iccehes on a 
person who has got a disease 
curable by them, the patient 
shotdd be m.ide to sit or he 
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dfiwn. 'I'lir aflcclt^ pan. if 
frcr (mm pain, should br rub* 
l*cd with a liiile cutt-dunK and 
canli. 'I'hc Icrthe* thould 
ihcn be lakrn hold of and 
■•meared with a mixture o( 
liirmcrii .ind mustard reduced 
to a paste M-ilh «atrr. They 
should then be placed (or a 
while in a cup tii water, till 
lhr\ are relietid <>( ihrtr 
uearinrss and'alterward* ap> 
plirti to the discard pan. 
IITirM iri'njf afi/ilirJ. their 
mouthi thonld he left »fen 
emJ their hoiiiri tvrrrrJ with 
fine white wet rap. 

If 

they ilo Hill hile, m Jrv^ af 
milk or hlooJ ihiiiilit he af- 
//iVi/ ta, or a small in»'i»it>n 
may be made on the diseased 
pan If reeu hy there meanr 
a leech raniiet he af^HrJ, it 
ihoulil he fhaagtj far another. 

A leech u 

known to hasT (ixed itseM to 
the pan when it raises its 
shoulder and hrnd* its head 
like a horse-shoe. \\ hen 
hxed It should lie casered 


■a/,i 

iiHoiiitmeHli ought to he 
moJe arouuJ the ptatr with 
^ste that they may not touch 
the hrullhy pLicr: oho at 
often lit leechei are a^glieJ, gut 
over them a liar tuaketi tlatlr 


If n Irrrh daet 
not tiick let the piece he 
anniiitrj with milk me with 
hleodi if it t/ill ref am to 
hite, trt another he upflied 
in the plate if it ^ 



CXXII 


with a pictpL* wet cloth and 
it little water ^prinked on it 
ocu»i«jntillv. 11 the p;iii 
bitten by a icevh iicho or rt 
painful, it i» a 'i);n tiul the 
leech it dniw'inK purr blood 
and it khould be removed 
from the part. 

///rvm /tr ktood 

it (HHHot Ar rmJUy rrmor- 
tJ, a Unit Totk-iaU thuuU 
ht i/iriuilnl an itt litaJ. } 


kill if 

jvn with Uinl thev /nil nff. 
tfrinklt llirir litiidi {mviilln) 
with mitt nnJ kttp llitm in 
n /irr. + 


There.* is thus uninistakabli.* evidence here 
of the use of a chapter of the Su^ruta or 
some such work. 

Then again several drugs, which are re¬ 
peatedly mentioned in ihe Charaka and are 
almost exclusively Indian products, have been 
borrowed in the materia medica of I'seibiah 

i Tbc venian iif RAari, 
I Doll'* Turns bno| in ibc " “ Ijilin ul ibr 

middlr luil iUwaji's vrry 

inicilifibie fu ua 
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and others. The followin;^ may be taken 
as examples : Pepper,' lac, nard,* liquorice, 
assafretida occimum, sanctum, bdellium, 
cinnamon, the chebutic myrobalans, calamus 
acorus, a^llacha,' berberis asiatica, * m)Trh, 
melia azadirechta, calotropis, (asclepias), and 
red sandal. To quote Gildemeistcr : 

“ Kx. Imc Indiac parte asportatur agallochum 
Kum.'lren.'io, quod inde nomen repit." p. 156. 


(1) DioKorida atfo mentiooi ihc lbr<« peppen. Arabian 
pb}rainan« at the lenlh rentury at«o dneribe their propenira. See 
Dymork, Warden and Hooper'* *'Phannarofraphia Indira," III, 
pp. 176.185. 

(a) " Nardortarhji faumanii,' ihe Nardin ol Dioiroridr*, 
railed also ** Ganipli*,” beraure (hr Can|e* Bowed from the foot 
nl the monntaini where (hr plant jrrow* : ittd II. p 334. 

f3> For (he diierauioa of aitaJlocha (>an> ), icc alao 

"Sm'pl. arab. de Reb. Ind.," pp. 65-73. 

(4) The ratrart of (hr wood wa* alio known to the Grrwki 
under (hr name of Indian l.rrium. *’ Pharm. Ind.,” I, 65. 

Cf. *' Among; the Mrirtir Indian pmdurti, we hare (hr (wo 
kind* of Pepper (long and roundi. Cardamom* and OinKrTl^) 

. , (hr "Oulirho*." mmlinnerl be Hipporralt* and Thro, 

phraita*. a* well a» br lairr author*, i* ronudered to be *'l*ha*rulu* 
V'ulfari*. and 10 hare hern introdored from India in (he time >4 
Aleaander." Rnjrir: ** .tnlhjuhy of Hindu Mrd," l»nd, (8.(7. 
p tat. 
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"Abuliihali Sindius dum Indiar rogionos di’S- 
i-ribit, dit'it 

* Ni'garunt quidrni soiiairs tnri nrr ianicii ixtud 
prarjititntissiiiuini r»t. 

‘‘(Juandu laudabatur India Indaque sagilta in 
rampo raodis. 

•' Per vitam mram f Irrrn rict: in quam si pluvia 
ilri'idit. 

" C'ontingiinl hyarinthi <*1 uniones ri qui moni- 
libus rarel 

•• Ibi originpni habrnt must-us t*! t amphora cl 
ambaruin rl agallochuni 

'* El aromatum genera, quibus utuntiir qui ino- 
dori sunl. 

' El wloramcntorum spccirs rl myristira rl 
spira nardi; 

' Ibi cliur rl trrionar lignum, ibi lignum aloes 
rl santalum 

" Ibiqur rst liitia mentis inslar longissimi." 
pp J17-.21X. 

That ihc Charaka should bo changed by 
.Arabic writers into '* Sarak," Su^ruta into 
“Susrud," Nidi'ma into"Badan," .Astiinga into 
"Asankar" and so forth, need not at all surprise 
us. .Such transformations can well be ex¬ 
plained on phonetic principles. Moreover, 



ont- must TL'member that the Indian works 
translated into Arabic were sometimes deriv- 
ed from preexisting Pheivi versions, and in 
the migrations through successive languages, 
the names often got frightfully disfigured. A 
notable instance of this kind is afforded by 
the fables of Pilpay (Kalila and Dimna') 
from which La Fontaine borrowed the idea 
of several of his fables as he himself acknow¬ 
ledges “ I shall only say, from a sense of 
gratitude, that I owe the largest portion of 
them to Pilpay, the Indian sage." It has 
now been made out that Pilpay or Bidpai is 
a corrupt form of the Sanskrit word "vidyiipati” 
(master of learning). 

Even long before the time of the Caliphs, 
India was the favourite resort of the students 
of medicine and other sciences. Thus 
Barzouhyeh, a contemporar)’ of the celebrated 

<■)''. .cl iTulfTP I'rspare dr iranarnmutioii i|ur 

rc lirre a dfi nibir en patuni dr I'lndicfi m prbiri, da prhlri cn 
arjbc. de I' arabc cn perun, on y rtfrouvr rncorr dm raniri^rm 
Inppcni dc cctle origin de Sim- “Cniilji ct 

Dimna on Fablm dr Ridpii, (ilifiX p. 5 


CXXVI 


Sassanian king Nashir\-.in, (A. D. 531-572). 
visited India t« acquire proficiency in the 
Indian sciences. ‘ 

Thomson, Hoefer, Kopp, and Bert helot 
have done ample justice to 

Arabian indefaird- 

nca 10 India ipiiv. the claims of the Arabians as 

rd by lbs Eiiropran . , 

hixuriana <d rhr- the originators or, at any rate, 
as the propagators of alchemy 
in Europe in the middle ages. M. Bert helot, 
indeed, has recently shown that the ideas and 
theories, as regards alchemy, humoral patho¬ 
logy and physiology, which were promulgated 
in the writings of Geber, Rases, Avicenna. 
Bubacar and others, were essentially Greek 
in origin, though extended and improved 
upon by the .Arabians. The French savant 
has. however, presented only one side of the 


'■) ** Barmarih dam u iruimar, aroii 

■Ujt fall nn pmnicr voyage dam I' tnde, puiir y rrrh«rrhrr dr. 
•ubxanre* mM.rinaln H dr «impln, rt qnr r'Aail dan> r<> Ti.yaj(r 
qu' il avoh ar'quU U roanoitunrr d( la lanjpia c« d«- I A-riturr 
IndIvfinct " p aj. 
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shield.' In short, Kurupean historians of 
cheinistrv have scarcely one word to sav on 
the indebtedness of the Arabians to the 
Hindus, who contributed not a little I9 the 
making of a Rases, a Serapion, fw an Avi¬ 
cenna, who, in turn, were the chief inspirers 
of the Kuropean iatro-chemists down to tlie 
17th centur)’. ' 

Prof. Sachau, the learnedt ranslator and 
Prof. Sachau. huv. editor of .■Mberrnii's India, 

e%‘rr, dim jiislirc tu , 

Ibr cUims of IndiA howevef. QOCS juSticc (O fhc 


(1) Cf. ‘‘--In Arabc9. n Iroductcun de U acieiirr 

jprcque "^Bcrlhelul '*lj CKimtc au muycn Aicr." I.. pri^facv. It. 
* Lm trfefMm lulurvllnt larrot mrtcml Audi/n auE uff d aff 
»ieclcs, ajarM U <*/iebrv dr« mAlrrin* sirirna dr Raj^dad, 

attirA rt proi/g/« par letjr* rlirnt* Diim’ufidr. (lalirQ. Paul 
d*R'fii»r furcni aind Iradcitt* du j^rrc rn pui» ra arabr . 

pjirfoti mfmc iraduita dircv-irmcnt dant rdir drrnirrr Unfur*’* 
ikiti, W I«r9 ranfra rcfhrrrKairnf In MranU k rtum de 

kur habilrtf mfd>calc........«...or touir Irwr fcmnet mail dn 

Gren" lAii/ ll.« |nfr«idttclkm« iii. 

(2) Spcakinit of Alhm (br Grr*t aad Hofrr Bacon. Kopp 

wnin t ** bride Kabrn aua dmrlbrn yurik, den Arabrrn. fr». 
«'h6pft'* ** Grirb d rbrm ** I. fi4. Draper t^iialU ifiHim ibr 

t’onlributiuoa uf ihr Hindu* ** Tbr IriarKm id the Saratvn* 

were the Nnturtan* and the Jrm.** ** Hi«E Inirll Drv <d 
Korupr/' Viil t. p. 3 H 4 , rd id^b. 
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t-laims of both (irccce and India in this' res¬ 
pect , when he remarks ;— 

" Thr rradic of Arabic literature is not D.imas- 
cus fMut Raj'dad, llic protection neressary for its 
growth being aflordec) by the Caliphs of thr house 
^f Abbas 

* " The foundation of Arabic literature was laid 
between 7,So-t<5o A.I^. The development of a 
large literature with numerous ramilicalions 
carried out with foreign materials, as in Rome the 
ongints of the national literature mostly point to 
Greek sources. Greece, Persia and India were 
taxed to help the sterility of the .\rab mind.'* 

Wf cannot conclude this chapter better 
than sum up its substance in the words of 
Prof. Sachau:— 

'* What India has contributed reached liagdad 
by two different roads. Part has come directly in 
translations from thr Sanskrit, part has Iravellril 
through bran, having originally lieen translated 
from Sanskrit ( Pali ? PrAkril f into Persian, and 
farther from Persian into .\rabic. In this way. e.g 
the fables of KAKIa and Itimna have been com¬ 
municated to the .Vrabs. and a IkxiL on mi-dicinr, 
probably the famous Charaka if. " Fihrist, " p. J03. 
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" In this communication between India and 
Raj^ad we must not only distinguish between two 
different roads, but also between two djiferent 
periods. ‘« 

" .As Sindh was under the actual rule of the 
Khalif .Mansijr (.A. D. 75J-774), Uicre came «pn. 
bassics from that part of India to Bagdad,land 
among them scholars, who brought along with 
them two books, the “Brahmasiddhanta” of Brahma¬ 
gupta (Sindhind), and his " KhandakhAdyaka ’ 
(Arkand). With the help of these pandits, 
.Alfnzarl, perhaps al.so A'akub Ibn Tnrik, translated 
them. Both works have been largely used, and 
have exercised a great influence. It was on this 
occasion that the .Arabs first became acquainted 
with a scientific system of astronomy. They learned 
from Brahmagupta earlier than from f^tolwny. 

“ .Another influx of Hindu learning took place 
under llarun, A. I). The ministerial 

family Barmalc, then at the zenith of their puwTr 
had come with the ruling dynasty from Baikh. 
where an ancestor of theirs had l>een an ofiirLil in 
the Buddhistic temple Saubchdr 1. 1. mrvavihdr.i, 
the new temple (or mona.steiy). The name Barmnk 
is said to be of Indian descent, meaning />aramaia, 

#. e. the superior (abbot of the vihdra ?). Cf, 
Kem,“Geschichte des Huddhismus" in Indicn. ii, 445, 
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lined all over ihc world. The influence which the 
deinmal nTStem of rerkoninj; dependent on those 
figures ha.<i had not only on mathematics, but on the 
progress of civilisation in general, ran hardly be 
over-estimated. During the Kth and 9th centuries 
the Indians became the teachers in arithmetic and 
algeflra of the Arabs, and through them of the 
nations of the West. Thus, though we call the 
latter science by an Arabic name, it is a gift we 
owe to India.'* 

We have thus far attempted to present 
our readers with a brief, hurried and neces¬ 
sarily’ imperfect sun’ey of the gradual evolu¬ 
tion and development of Hindu medicine and 
alchemy from the Vodic age onward. We 
hope we have been justified in dividing this 
entire range into four distinct periods, each 
characterised by fairly well defined features. 
There are of course no sharp lines of demar¬ 
cation—the one imperceptibly merging into 
the other. These are (i) The Ayurv’edic 
Period ; (2) The Transitional period ; (3) 

The Tantric period ; (4) The latro-chemic.il 
period. 



* 
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543. Of couFK, tiic Harmak familjr had been con- 
verttHi, but their rontemporaries never thought 
^ much of their profegsion of IsJam, nor regarded jt 
as genuine. Induced probably by family traditions, 
they .sent scholars to India, there to study medicine 
and pharmacolog}'. Besides, they engaged Hindu 
scholars to come to Bagdad, made them the chief 
* physicians of their hospitals, and ordered them to 
^ translate from Sanskrit into Arabic, books on medi- 
cine, pharmacology, toxicology, philosophy, astro- 
. logy and other subjects. Still in later centuries 
Muslim scholars sometimes travelled for the same 
purposes as the emissaries of the Barmak, e/. 
AlmuwafTak,not long before Alb^rflnTs time (‘‘Codex 
Vindobonensis, sive mediei Abu .Mansur liber fun* 
damentorum pharmacolt^z, ed. Seligmann, Vienna, 
1X59. pp. b. to, and 15. 9.” 

\Vc shall finish with another appropriate 
extract from Prof. Macdonell's recent 
work ‘ :— 


*• In Science, too, the debt of Europe to India 
So alto Prof, has been considerable. There is 


Marti on*il. 


in the first place, the great fact 


that the Indians invented the numerical figures 


( 1 ^ ** Hid. Sant. Lit.” p. gag 



We shall now proceed to give a rough ac¬ 
count of the chemical knowledge of each 
period—a more detailed description, especially 
of the Tantric period, being reser\'ed for the 
second volume. 


The /Ivurvcdic Period 




(From the pre*Buddhist{c Era to circa 
800 A. D.) 

CHAPTER X 

TIm Contltutioa and Prepartiaa of Mattw; 
iba Atomlo Thaery 


fT is not our purpose to discuss in the present 
volume the theories dominating Hindu medicine 
and, incidentally, chemistry. A concise preli- 
• minary summaiy of some of the salient features 
of the Silmkhya and Vaueshika systems of philo¬ 
sophy is, however, absolutely needed in order to 
follow with advantage the excerpts given in thi.s 
book from the Charaka, the Sujruta and other 
works. In connection witli this, it would also Imt 
interesting to compare the indebtedness of Hip¬ 
pocrates to the doctrines of Parmenides, Em¬ 
pedocles and other philosophers of the same 
school.' 


(I) “QLinrm d‘HIpporfata ** by E. Linr^, Pori*. 

Tanie i. Intro, pp, I2«l Mq. In ranarctiun trilh ikn rkaplrr 
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Kawiida, the founder of the V'alreshika system, 
chiefly occupied himself with the study of the pro- ^ 
pertics of matter. The atomic theory, as pro¬ 
pounded by him, has many points in common 
with tiut of tlic Greek philosopher Democritus, 
ilis theory' of the propagation of sound cannot 
fail to excite our wonder and admiration even at • 
this distant date. No less remarkable is his 

t 

statement that a/ii/ heat are only different ' 

formt of the tame essential substance. But Kaz/nda 
is anticipated in many material points by Kapila, * 
the reputed originator of the SAznkhya philo.sophy. 
With the purely metaphysical aspects of these • 
systems we arc not concerned here. Their theories 
of matter and its con.stitulion alone fall within the 
scope of our present enquiry. We shall now 
briefly refer to some of iJicir doctrines. 

The Samkhya, in common with other systems 
of Hindu philosophy, teaches that salvation in 
after-life is only attainable by {rerfcct knowledge. 
•According to Kapila, there arc three sources of 
knowledge which consists in right discrimination 
of the perceptible and imperceptible principles 

the rrsdrr tn*y alw ruiuull Goenpm' 'Cna;hi*rbe Denkcr", vol. I. 
ad. (ptcully the anlcica : "DU Acntc " pp. 221.354, aod 

** Die AlocniwiKhrn Phjriikcr ", pp. 254.390. 
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of the material world from the immaterial soul. 
He enumerates these principles to be twenty-five 
in number. For our present purpose, however a 
few of these only come within our purview. These 
we will present to our readers in the inimitable 
language of Colebroolce, whose masterly exposition 
of Hindu thought, though written nearly four 
scores of years ago, still retains its value and 
authoritative stamp' :— 

TanmitkIs or Particles. 

" Five subtile particles, rudiments, or atoms, 
denominated Tanmatras ; perceptible to beings of 
a superior order, but unapprehended by the grosser 
sen.scs of mankind ; derived from the conscious 
principle, and themselves productive of the live 
grosser elements, earth, water fire, air, and space. 

Five Ei.eme.vts. 

“Five elements, produced from the five ele¬ 
mentary’ particles or rudiments, ist. A diffused, 

(I) Tram Rubral As. Soc-, Vol. I pp. IQ-AJ PP- 93*1 iS 
The Etiropeaxi iiuclrnt who wishes lo pursue ibv sufajfci ^anhcr 
may romult Max Muller's "Six Systems at ladfxx Phllosaphy ** 
in which xn ample and exhaustivw blbiiofraphy will be fmiod. 
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ethereal fluid (AkAfa), occupying space : it has the 
property of audihleness, being the vehicle of sound, 
derived from the sonorous rudiment or ethereal 
atom. and. Air, which is endowed with the pro¬ 
perties of audibleness and tangibility, being sensible 
to healing and touch : derived from the tangible 
rudiment or lerial atom. 3rd. Fire, which is invested 
with properties of audibleness, tangibility and 
colour; sensible to hearing, touch and sight : 
derived from the colouring rudiment or igneous 
atom. 4th. Water, which possesses the properties 
of audibirness, tangibility, colour and savour: being 
sensible to hearing, touch, sight and taste ; derived 
from the savoury rudiment or aqueous atom. 5th. 
Earth, which unites the properties of audibleness 
tangibility, colour, .savour and odour ; being sensible 
to hearing touch, sight, taste and smell; derived 
from the odorous rudiment or terrene atom. 

Animated Atom. 

"The notion of an animated atom seems to be 
a compromise between the relined dogma of an 
immaterial soul and the difficulty which a gross 
understanding finds in gra.sping the comprehension 
of individual existence, unattached to matter. 
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Grosser Body. 

“The grosser body, with which a soul clad in 
its subtile person is invested for the purpose of 
fruition, is composed of the five elements or of 
four, excluding the ethereal, according to some 
authorities ; or of one earth alone, according to 
others. Tliat grosser body, propagated by gener¬ 
ation, is perishable. Tlie subtile person is more 
durable, transmigrating through successive bodies, 
which it assumes, as a mimic shifts his disguises 
to represent various cluracters." 

Wr now come to the treatment of the subject by 
Kawada in his famous Valreshika system. Here 
also we arc indebted to Coicbrookr for the fol¬ 
lowing summary. KawAda arranges the objects of 
sense in six categories, viz., substance, quality, 
action, community, difference and aggregation. 
According to him :— 

“I. Substance is the intimate cause of an 
aggregate effect or product ; it is the site of qualities 
and of action ; or that in which qualities abide, and 
in which action takes place. 

“Nine arc enumerated, and no more arc re¬ 
cognised. Darkness has been alleged by some 
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philosophers: but it is no substance: nor is body 
a distinct one; nor gold which the Mim&wrsakas 

affirm to be a peculiar substance. 

“Those specified by Kanada arc : 

Karth. 

"i. Earth, which besides qualities common to 
most substances (as number, quantity, indivi¬ 
duality, conjunction, disjunction, priority, poste¬ 
riority. gravity, fluidity and faculty of vcloc'ity 
and of elasticity), has colour, savour, odour and 
feel or temperature. Its distinguishing quiility is 
smell; and it is succinctly defined as a substance 
odorous. In some instances. a.s in gems, the smell 
is Intent: but it becomes manifest by calcination. 

“It is eternal, as atoms: or transient, as aggre¬ 
gates. In either, those characteristic qualities are 
transitori,', and arc maturative, as affected by light 
and heat: for by union with it, whether latent 
or manifest, form, colour, taste, smell and tem¬ 
perature are in earth of any sort annulled, and 
other colour etc. introduced. 

“.•\ggregates or products are either organised 
bodies or organs of perception, or unorganic masses. 

‘Organised earthly bodies arc of five sorts. 
The organ of smell is terreous. Unorganic masses 
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are stones, lumps of day, etc. The union of 
integrant parts is hard, soft or cumulative as 
stones, flowers, cotton, etc. 

Water. 

*'3. Water, which has the qualities of earth ; 
excepting smell, and with the addition of viscidity. 
Odour, when observable in water is adscititious, 
arising from mixture of earthy particles. 

“The distinguishing quality of water is coolness. 
It is accordingly defined as a substance cool to 
the feel. 

"It it eternal, as atoms: transient, as aggregates. 
The qualities of the first are constant likewise: 
those of the latter inconstant. 

"Organic aqueous bodies are beings abiding 
in the realm of Varu«a. The organ of taste is 
aqueous ; witness the saliva. Unorganic waters are 
rivers, seas, rain, snow, hail, etc. 

"It Ls by .some maintained that hail is pure 
water rendered solid by the supervention of an 
unseen virtue : others imagine its solidity to be 
owing to mixture of earthly particles. 

Light. 

"3. Light is coloured, and illumines other 
substances: and to the feel is hot: which is its 
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dUtinguinhin^ quality. It is defined os a substance 
hot to the feel. [Heat, then, and light are identi¬ 
fied as one substance.]* 

^ • 

"It has the qualities of earth except smell, 
taste, and gra%'ity. It is eternal, as atoms; not so, 
as aggregates. 

"Organic luminous bodies are l>eings abiding in 
the solar realm. The visual ray, which is the 
organ of sight, is lucid. Unorganic light is 
reckoned fourfold: earthy, celestial, alvine and 
mineral. Another di.stinction conccm.s sight and 
feel ; a.>i light or heat may be either latent or 
manifest, in respect of both sight and feel, or 
differently in regard to either. Thus fire is both 
seen and fell ; the heat of hot water is felt but 
not seen; moonshine is seen, but not felt ; the 
visual ray is neither seen nor felt. Terrestrious 
light is that, of which the fuel is earthy, as fire. 
Celestial is that of which the fuel is watery, os 
lightning and meteors of various sorts. .Mvine is that 
of which the fuel is both earthy and watery: 
it is intestinal, which digests food and drink. .Mineral 
is that which is found in pits .as gold. F'or some 
maintain that gold is solid light; or, at least that 


* Ttw irnfoCT uJer brarkcC is Coiclvooke'i owb. 
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the chief ingredient is light 'which is rendered solid 
by mixture with some particles of earth. Were it 
mere earth, it might be calrlincd by Tire strongly 
urged. Its light is not latent, but overpowered by 
the colour of the earthy particles mixed with 
it. In the Mlmfiin.'ui, however, it is reckoned as a 
distinct substance, as before observed. 

After giving an account of air and ether etc., 
Colebrooke proceeds with Ka/rAda's 


(l) Tba lenn "rinont " mi not pmrallj uied In Ihc modern 
irnsc of ■ compnneni of a rompound: ralhcr il connoted crtlain pco. 
pertif-i rhararfrnitir at iivattcr, eg., culdnrM. drjiu'a, hravinr**, 
flgkiiljr He., ihut il irfrrrcd lo rctiiin qualities in the nbtfrart. 
ThcGrrek philmophers also held limllar. If not idemical, riewi. 
Cf. ** Empedokiea and <fie madrme Checnie.'* pp. 1^5'^ of 
** Griechiarhe Dcnkcr" by Gompera Yoi. i, cd. 1903. The 
following extract irill alao tbrcnr much light on the lubjcct j 
** The four M^ralled ** riementa"—iratet. rarth and 
fire m e re regarded by Ibal iniclleelually great philu«opher, 
Empednrle« of ^grigent (about 440 p.C ), as the basis <d the world ; 
but neither be himself nor Ariitallr. who adopted these into 
hii ss'Mem of rulural philosophy, looked upon them as diffrrrnt 
properties carried about by one uHginal matter. Their chief qualities 
fae/Z/e/rf of the later irbulastirsl he held lo be those 
apparent to the touch, warm, cold, dry. and moist. Each 

of the four so-called elements it chararfrriMd by the posset- 
aiow of Iwu of these properties, air bring warm and moist. 
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Conception of the Simple, Binary, Tertiary, 
AND Quaternary Atoms. 

“ Material substances are by Kaniida considered 
to be primarily atoms ; and secondarily, aggegates. 
He maintains the eternity of atoms ; and their 
existence and aggregation arc explained as 
follows : 

“ The mote, which is seen in a sunbeam, is the 
smallest perceptible quantity. Being a substance 
and an effect, it must be composed of what is less 
than itself; and this likewise is a substance and 
an effect ; for the component part of a substance 
that h.as magnitude must be an effect. This again 
must be composed of what is smaller ; and that 
smaller thing is an atom. It is simple and uncom- 
posed; else the series would be endless: and, 
were it pursued indefinitely, there would be no 
difference of magnitude between a mustard seed 


water molat and cold, earth cold and dry, and fire drj and 
warm. The diff er enc e * in the material world were, ibcreforr, 
to be aacribrd to the pr opcrtie* inherent in matter. 


** Arivtotlc conwdcfTtl that htt four ctemrnLi werii inaaffiriefit in 
lbrm«rlre« to explain Ihr phenomena <d natorc; he ihncfore 
MMumed a fifth one, termed which be imapord lo poiacB 
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and a mountain, a gnat and an cirphant, carh 
alike containing an infinity of partirlcs. The 
ultimate atom then is simple. 

"The first compound consists of two atoms: 
for one does not enter into composition ; and there 
is no argument to prove, that more than two 
must, for incohation, be united. The next consists 
of three double atoms: for. if only two were con¬ 
joined, magnitude would hardly ensue since it 
must be produced either by sixe or a number of 
patircics : it cannot be their size and, therefore, it 
must be their number. Nor is (here any reason for 
assuming the union of four double atoms, since 
three suffice to originate magnitude. The atom 
then b reckoned to be the sixth part of a mote 
visible in a sunbeam. 

"Two earthly atoms, concurring by an unseen 
peculiar virtue, the creative will of God, or time, 
or other competent, cause, constitute a double 
atom of earth; and, by concourse of three binaiy 
atoms, a tertiary atom is produced ; and by 

An rtKcTTiil or immalcriAl nalorv and to pemwale the aholr 
world Ai thr "faia/ii rumii**’ ihii pb/rd an ImnMmae rdir 
amon^ the followcn oi the ArtWoCrlba dortnaa In ibe Middle 
A|cn, and saw ntr to mdle^ roofuiion. from the vndravour* 
cd many (who, uolike Anstocle; ■upp nud h to be material^ to 
isolate It. 



13 


HINDU CHEMISTRY 


concourse of four triple atoms, a quaternary atom ; 
and so on, to a (iposs. grosser, or grossest mass of 
earth : thus great earth is produced ; and in like 
manner, great water from aqueous atoms ; great 
light, from luminous ; and great air, from aerial. 
The qualities that belong to the cITect are those 
which appertained to the integrant part, or 
primary’ particle, as its material cause ; and con¬ 
versely, the qualities which belong to the cause are 
found in the elTect. 

"The dissolution of substances proceeds in¬ 
versely. In the integrant parts of an aggregate 
substance resulting from compo.sition, as in the 
potsherds of an earthen jar action is induced 
by pressure attended with velocity, or by simple 
pressure. Disjunction ensues: whereby the union, 
which was the cause of incohation of members, 
is annulled ; and the integral substance consisting 
of those members, is resolved into its parts. 


** There »ecm% to be a high drgrre of prohaUiilj in ibe anump- 
liofi that Kmpniocin and AritCuile did doi tbemviTcs deduce 
thrir tbecvjr of the ekments, but derived it fmm other »ourtc9; 
thus the oldrsi writing of Indij troeb that ihe world consists 
of lbs four riemenis mentioned Above, lugether with riber. which 
Uft k most likriy related to Aristotle's e>o^««Me/cr’s ** Him. of 
Cbem**. Eng. Inns. cd. 189S. pp. 
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and is destroyed : for it ceases to subsist as a 
whole. 

QfALrrv OF the Si’S-stanxe viz., 
CoLot'R, Savour, etc. 

'll. Quality is closely united with substance ; 
not, however, as an intimate cause of il, nor ronsis* 
ting in motion ; but common : not a genus, yet 
appertaining to one. It is independent of conjunc¬ 
tion and disjunction: not the cause of them, not 
itself endued with qualities. 

" Twrnty.four arc enumerated. Seventeen only 
are, indeed, specified in Ka»Ada's aphorisms; but 
the rest are understood. 

" I. Colour. It is a peculiar quality to l>e ap¬ 
prehended only by sight: and abides in three 
.substances ; earth, tvater, and light. It is a charac¬ 
teristic quality of the last; and, in that, is 
white and respicnded. In water it is white, 
but without lustre. In the primaty' atoms of both 
it is perpetual ; in their products, not so. In earth 
it is variable ; .ind seven colours are distinguished: 
vie. white, yellow, green, nrd, black, tawny (or 
orange) and variegated. The varieties of these 
seven colours are many, unenumerated. The 
six simple colours occur in the atoms of the earth ; 
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and the seven, including variegated, in its double 
atoms, and more complex forms. The colour of 
integrant parts is the cause of colour in the 
integral substance. 

'* 3 Savour. It is a peculiar quality, to be 
apprehended only by the organ of taste ; and abides 
in two substances, earth and water. It is a 
characteristic quality of the last; and in it is swecL 
Jt is perpetual in atoms of water; not so in aqueous 
products. In earth it u variable, and six sorts 
are distinguished : sweet, bitter, pungent, astringent, 
acid, and saline. 

“3. Odour. It is a peculiar quality, to be ap¬ 
prehended only by the organ of smell; aid abides 
in earth alone, being its distinguishing quality. 
In water, odour is adsciiitious, l>cing induced by 
union with earthy particles: as a clear ciystal 
appears red by association with a hollyhock, or 
other flower of that hue. In air also it is adsciti- 
lious: thus a breeze, which has blown over 
blossoms, musk, camphor, or other scented subs¬ 
tances, wafts fragrant particles of the blossoms, 
etc. The flowers arc not tom, nor the musk 
diminished ; because the parts are replaced by 
a reproductive unseen virtue. However, camphor 
and other volatile substances do waste. 
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Gravitation. 

“12, Gravity is the peculiar cau.se of primary’ 
descent or f.illingr. 

“It affects earth and water. Gold is affected by 
this quality, by reason of earth contained in it. 

“In the ab.scncc of a countervailing cause, as 
adhesion, velocity, or some act of volition, descent 
results from this quality. Thus a cocoanut is 
withheld from falling by adhesion of the foot¬ 
stalk ; but, this impediment ceasing on maturity 
of the fruit, it falls. 

“ .According to L’dayana .Acharja, gravity is 
imperceptible, but to be inferred from the art 
of falling. Vallabha maintains that it is perceived 
in the position of a thing descending to a 
lower situation. 

Levity-. 

“Levity is not a distinct quality, but the negation 
of gravity. 

Fluidity. 

“13. Fluidity is the cause of original trickling. 

“It affects earth, light and water. It is natural 
and essential in water; adscititious in earth and 
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lifjht ; bring induced by exhibition of fire in molten 
substances, as lac, gold etc. 

“Fluidity is perceptible by external senses, sight 
and touch. 

“In hail and ice, fluidity essentially subsists, 
but is obstructed by an impediment arising from 
an unseen virtue which renders the water solid. 

Viscidity. 

14. “Vi-scidity is the quality of clammines.s 
and cause of agglutination. It abides in water 
only. In oil. liquid butter, etc., it results from the 
water\’ part of those liquids. 

Sof.M). 

“15. Sound is a peculiar quality of the ethereal 
element, and is to be apprehended by the hearing. 

It abides in that clement exclusively and is its 
characterisDc quality. Two ^rt.>i arc distingui.sh- 
frd : articulate and musical. 

Theory ok the Pkopacatio.n of Sound. 

“To account for sound originating in one place 
Doing heard in another, it is observed, that sound 
is propagated by undulation, wave after wave. 
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radiating in every direction, from a centre, like 
the blossoms of a Naurica. It is not the first, nor 
the intermediate wave, that is the sound heard: 
but the last that comes in contact with the organ 
of hearing: and therefore it is not quite correct 
to say, that a drum has been heard. Sound originates 
in conjunction, in disjunction, or in sound itself. 
The conjunction of cymbals, or that of a drum and 
stick, may serve to exemplify the first. It i.s Ihe 
instrumental cause. The rustling of leaves is an 
instance of disjunction being the cause of sound. 
In some cases, sound becomes the cause of 
.sound. In all, the conformity of wind or its 
calmness is a concomitant cause : for an adverse 
w'ind obstructs iL The material cause is in every 
case the ethereal fluid: and the conjunction of 
that with the sonorous subject is a concomitant 
cause." 

It now only remains for us to furnish a precis 
of the atomic theory of Kawnda in the words of 
.Max Muller: 

A.\VS OR .ATO.MS. 

“ What is thought to be peculiar to Kaiinda, 
nay the distingui.shing feature of his philosophy, 
is the theory of A«us or Atoms. They lake the 


HINDU CHEMISTRY 


|8 


place of the TanmAtriis in the SAatkhya philosophy. 
Though the idea of an atom is not unknown in 
the NyAya-philosophy (XyAya Siitras, IV. 2, 4-25). 
it is nowhere so fully worked out as in the 
VaLreshika. KaxAda argued that there must be 
somewhere a smallest thing that excludes further 
analysis. Without this admission, wc should have 
a regressus ad imjiitititm, a most objectionable 
process in the eyes of all Indian philosophers. 
A mountain, he say.s, would not be larger than a 
mustard seed. These smallest and invisible particles 
arc held by Kawnda to be eternal in tltemsclves, 
but non-ctemal os aggregates. As aggregates again 
they may be organised organs, and inorganic. 
Thus the human body is earth organised, the power 
of smelling is the earthly organ, stones arc 
inorganic. 

"It is, no doubt, ver}’ tempting to ascribe a 
Greek origin to K.a^nda's theoiy of atoms. But 
suppose that the atomic iheoiy had really been 
borrowed from a Greek source, would it not be 
strange that K.airAda's atoms are supposed never 
to assume visible dimensions till there is a com¬ 
bination of three double atoms (Tiyanuka), 
neither the simple nor the double atoms being 
sup{>osed to be visible by themselves. I do not 
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remember anything like Lhu in Epicurean authors, 
and it seems to me to give quite an independent 
character to Kanikda's view of the nature of an 
atom. 

'* We are told that water, in its atomic state, is 
eternal, as an aggregate transient. Beings in 
the realm of Varuoa (god of the sea) are organ- 
iscd, la.stc Is the watery organ, rivers arc water 
inorganic.” 

"Light in its atomic state is eternal, as an ag¬ 
gregate transient. There are organic luminous 
bodies in the sun, sight or the visual ray is the 
luminous organ, burning fires are inorganic. 

"Air, again, is both atomic and an aggregate. 
Beings of the air, spirits, etc., are organised air; 
touch in the skin is the ;erial organ, wind is in¬ 
organic air. Here it would seem as if wc had 
something not very unlike the doctrine of Empedocles. 

* ♦ * But though we may discover 

the same thought in the philosophies of KawAda 
and Empedocles, the form which it lakes in India 
is characteristically different from its Greek form."' 


tt> " fmdlm namophy ", pp. 
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Dates of the Philosophical Sotras— 
The QufjsTion of Priority. 

regards the dates of the philosophii'al 
sQtras, nothing definite is known ; here, as in 
the subsequent portions of our history*, we have 
to depend largely upon construrtive chronology’. 

We quote below two short extracts from Professor 
Max Muller's “Indian Philosophy" which sum* 
marise all the information available at present on 
the subject: 

"If We consider the state of philosophical 
thought in India such as it is represented to u.s 
in the BrAhma/ras and Upanishads, and afterwards 
in the canonical books of the Buddhists, we 
cannot wonder that all attempts at fixing the dates 
of the six recognised systems of philosophy, nay 
even their mutual relationship, should hitherto 
have failed. It is true that Buddhism and Jainism 
were likewise but two philosophical systems out of 
many, and that it has been possible to fix their 
dates. But if in their case we know something 
about their dates and their historical development, 
this is chiefly due to the social and political import¬ 
ance which they acquired during the fifth, the 
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fourth, and the third centuries B. C., and not simpiv 
to their philosophical tenets. We know also that 
there were many teachers, contemporaries of 
Buddha, but they have left no traces in the literary* 
history of India. 

* * * ♦ • 

"We cannot be far wrong therefore if we 
assign the gradual formation of ihe six systems 
of philosophy to the period from Buddha (5th 
century) to .\roka (third century), though we have 
to admit, particularly in the cases of Vedanta, 
Sdotkhya and Yoga, a long previous development 
reaching back through Upanishads and BrAhmairas 
to the very hymns of the Rig Veda. 

“It is equally difficult to fix the relative posi¬ 
tion of the great systems of philosophy, because, 
xs I explained before, they quote each other 
mutually. With regard to the relation of Bud¬ 
dhism to the six orthodox systems it seems to me 
that all we can honestly say is that schools of 
philosophy handing down doctrines very* similar 
to those of our six classical or orthodox systems 
arc presupposed by the Buddhist Suttas." (pp. 116 
— lao) 

As regards Ihe question of priority, we shall 
also take the liberty to quote below from Prof. 
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Macdondl's "Histor}* of Sanskrit Literature”: 

"Turning to Philosophical Literature, we find 
that the early Greek and Indian Philosophers 
have many points in common. Some of the 
leading doctrines of the Eleatics, that God and 
the universe arc one, that everything existing 
in multiplicity has no reality, that thinking and 
being are identical, arc all to be found in the 
philosophy of the L^panish.ids and the VedAnta 
system, which is its outcome. Again, the doctrine 
of Empedocles, that nothing can arise which has not 
existed before, and that nothing existing can be 
annihilated, has its exact parallel in the characteristic 
doctrine of the Samkhya system about the eternity 
and indestructibility of matter. According to Greek 
tradition, Thales, Empedocles, Anaxagoras, Demo¬ 
critus, and others undertook journeys to Oriental 
countries in order to study philosophy Hence 
there is at least the historical possibility of the 
Greeks having been influenced by Indian thought 
through F^ersia. 

"Whatever may be the truth in the cases just 
mentioned, the dependence of Pv^hagoras on 
Indian philosophy and science certainly seems 
to have a high degree of probability. Almost all 
the doctrines ascribed to him, religious, philoso- 
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phicaJ, roathematical were known in India in the 
sixth century B. C. The coincidences are so 
numerous that their cumulative force becames con¬ 
siderable. The transmigration theoiy, the assump¬ 
tion of five elements the Pythagorean theorem 
in geometry, the prohibition .as to eating 
beans, the religio-philosophical character of the 
Pythagorean fraternity and the mystical specu¬ 
lations of the Pythagorean school, all have their 
close parallels in ancient^ India. The dot-trine of 
metempsychosis in the case of Pythagoras appears 
without any connection or explanatory background 
and was regarded by the Greeks .-is o( foreign 
origin, lie could not have derived it Iron I^'pt, 
as it was not known to the ancient Egyptians. In 
spite, however, of the later tradition, it seems 
impossible that Pythagoras should base made 
his way to India at so early a date, but he could 

(juite well have met India ns in Persia."* _ 

(I) ** HiMorjr of Sanskrit IJirratarr ” pp. 441 — 33 . Cuicbrouke 
himicl/ auHM op hii vic«n in thetc wont* :—"I abnuld be ditpoHsl 
to concliHle that the Indiana wrrr in tbit inHanr* inirlirri than 
Immen." “ Trant. Roy. At Sor ,” Vol. I.. p. yTB- Prol. H. H. 
W'itaon obwrvis :—"ibal the Hindui dcritnl any of their pblli^ 
tophlca) idrat (rani the Greek teenn eery imprubaMe, and l( 
there it any borruwins in the rate, the latter were mol p(ob.ibly 
indebted la the lormer." Preface to the Sdmkhya KirikS 
tiAjy) p. 1*. 



CHAPTER IZ 


Cktinitlry In tbn Chnrnki and ttin Bm'ruta 
THE CHAMKA 


'The »qbjcr|.avillrr in ihr few eilractt in «hl« chapter i* 
praetirall^r bawd upon the Vaimhika »jr»leni : ere Ante pp 6cf 
*?■] 

The Tastes—The Metai.s axd their Calces 

"The object of the ton(^c is taste. Water and 
earth arc the objective existences in which taste 
inheres. In its manifestation and as re^rards par* 
ticular kinds of it, space, air and light are also its 
adjuncts. Sweet, sour, salt, pungent, bitter and 
astringent, these are regarded as the sixfold cata¬ 
logue of tastes. ♦ ♦ ♦ Objects are again known 
to be of three kinds, vis., animal products, vege¬ 
table products and products ap|>ertaining to the 
earth. Honey, vaccine, secretions, bile. fat. marrow, 
blood, flesh, excreta, urine, skin, semen, bones, 
tendons, horns, nails, hoofs, hair, bristles and 



HINDI’ CHEMISTRY 


»S 


the bri|{hl pigment called Goroehatid,^ are luied 
(as drugs) among animal products. Gold, the 
live metals and their ordure [/.c. their calces, the 
five metals r/V, silver, copper lead, tin and iron], 
sand, lime, red arsenic, gems, salt, red chalk and 
antimony, arc indicated as drugs appertaining to 
the earth.’.’* 

A Discourse on the Tastes—their Relationsiiii> 

TO THE FIVE PRIMAi. ELE.ME.STS—THE 

Nature of the .Ai.kai.i 

"Once on a time, the son of Atri, and Bha> 
drakApya.s .S'AkunIdya and the fulUeyed Maudgalya. 
and the golden-cycd Kauxika, the sinless HharadvAja 
othei^'ise called KumArariras. the blessed king \nry> 
ovida, that foremost of all intelligent men Nimi, the 
ruler of the Vi</cha-s, VWira of high intelligence, 
and KAmkhAyana-vAlhlka, that foremost of all 
physicians of the Vnlhika country.—these ^/shis, 
all of whom were old in years and learning and 
all of whom had subjugated their souls, came 
together to the delightful Chaitraralha woods, 
desirous of passing a few days in enjoyment 


(■) Cnnmtioei founil In ibr (ill bladilrr ut ike ax. 

tS) A. C. KiHraina** Trju»litiaB ol 'dunki Samhiti.*' pp. 6-7 
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and pleasure. As those ^/shis conversant with 
cverj' topic were seated there, the following 
discourse of grave import took place anong them 
on the subject of the proper ascertainment of 
the (different) tastes and food. 

“There is one kind of taste said BhadrakApya: 
which persons skilled in the subject regard as are 
of the five subjects of the sen.ses, via., that which 
relates to the tongue. Tliat, again, is not different 
from water. 

“The Briihmarra .Snkuntf-ya said there are two 
tastes, their virtues being that one of them cuts or 
removes from the body all bad humours or ingre¬ 
dients, and the other only checks or curbs them. 

“There are three tastes, said the full-eyed 
Maudgalya. Their virtues are cutting, curbing, and 
both. 

"There are four tastes, said the golden-eyed 
Kauxika. They are agreeable and beneficial, and 
agreeable and non-bcnelicial, disagreeable and 
beneficial. 

“There are five tastes, said KumArarira- 
Bharadviija. They appertain to Earth, Water, Fire, 
.\ir and Ether (or Space). 

“There arc six tastes, said the ro^al sage 
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VAryovida. They are heavy, light, cold, hot, oily 
and dry. 

“Tlicre are seven tastes, said Nimi, the ruler 
of the Videhas They are sweet, socr, saltish, 
pungent, bitter, astringent and alkaline. 

"There arc eight tastes, said Va//lra>Dkaninrgava. 
They are sweet, sour, salti.sh, pungent, bitter, 
astringent, alkaline and that which remains in an 
unmanifest form. 

"The ta.stcs are infinite in number, said Knm. 
khnyana, foremost among the physicians of the 
V&lhlka country, in consequence of the infinite 
variety of their virtues, operations or cffecLsand 
methods of corrections (or mixture for adding to 
their virtues, etc.,). 

"The illustrious son of Atri, r/a., Punar\'asu, 
said that the number of tastes is truly .six. They 
are sweet, sour, saltish, pungent, bitter and astrin¬ 
gent. The source from which these six flow, i. r. 
their origin, is water. Their operations or effects 
are of two kinds, viz., rutting and curbing. In 
consequence, again, of mixture or combination, they 
become both cutting and curbing at the same 
time. .-Vgreeablc and disagreeable are their 
divisions that depend upon the likes and dislikes 
of men. Beneficial and non-bencfirial arc their 
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powrcrs. The refugr of the tastes arc the modi* 
firations of the live primal elements (of Earth. 
Water, Fire, Air and Ether or Space). The tastes, 
again, depend upon the (original) nature of their 
refuge, the modifications of that refuge, combina¬ 
tions of the substances that form their refuge, as 
also place, and time. ‘ 

“The virtues or properties (attaching to the 
tastes) occur in those which constitute the refuge 
(of the tastes), called objects. Those virtues are 
heavy, light, cold, warm, oily, dr}’ and others. 

"Kshdra (alkali) is so called from its being 
produced \>i\ kzharana (dropping down or straining). 
This is not a txste. It is, on the other hand, an 
object. It is, in fact, produced from many kinds of 
taste. Hence, it ha.s many tastes. Among them, 
pungent and saline predominate. It is iromposed 
of many objects of the senses. It is manufactured 
with the aid of different processes. 

* * * • « 


(l) TIm mndificatiutu of ibe Gir» primal rimienta corutitutv 
Ibe rrfuce of ihr Uite*. Ernjr ratMaiirr is formnl by modifi- 
ralioai o( fhosr riemmts. Whal is said, ihmlorr. is ibal maTrrial 
•iibslaBcn are the refugr of the (astrs. ly. the laun inhetr 
in ibvRi. 
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“At the outset, however, we shall say something 
referring to the diversity of objects (which are the 
refuse of the tastes). .\ll objects are the results of 
the coinbin,itions of five primal elements (via., 
Earth, Water. Fire. Air and Ether or Space). .As 
regards Medical Science, object arc of two kinds, 
via., those endowed with animation and those that 
arc inanimate. The attributes which inhere in 
objects are sound, &c., heaviness &c., ending with 
solubility.'" 

We now quote only a few tj-picaJ instances 
of mineral and metallic preparations. 

The Five Kinds of Salts 

“The five kinds of salts via., sauvarchala, sain- 
dhava, vit, audbhida, with sAroudra.” [See Index 
under the respective headings]. 

Minerals for E.xtkrnal .Application 

“Sulphate of copper, sulphate of iron, realgar, 
orpiment and sulphur in combination with vege¬ 
table drugs are prescribed for external application 
in ringworm, eczema, leprosy, &c.,”* 


(I) KiTirxtiu'* Tnui*-, pp. a95-9SS 
(a) S«ir», Ch. Ill, 4-5. 
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The Eight Varieties of Urine 

"The eight varieties of urine are those of the 
sheep, the goat, the cow*, the buffalo, the elephant, 
the camel, the horse and the ass." ‘ 

Preparation of KshAra (alkali) 

*‘A >oung but fa frondesa is to be rut to pieces 
and dried and finally reduced to ashes. The ash 
is to be lixiviated with four or six times its weight 
of water and strained (through linen) 21 times.”' 

Pill Ikon Co.mpol'nd 

"Into the composition of pill iron compound 
pyrites and the rust of iron enter.” * 


A CoLLYRlL’.M 

"The ingredients of a collyrium are conch-shell, 
coral, lapis lazuli, iron, copper, the bone of the 


(I) IWd. 01.1.43. . 

(J) OukitiLCIi. XXIII, 36. 
CjI Ibid. Ch., XVT 38. . 
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frog, sulphide of antimony and the seed hyper- 
anthera moruHga.”^ 

[The first five articles are interpreted as mean¬ 
ing the calces thereof.] 

Powder of Pearl Compol'nd 

• 

“Among the constituents we have, pearl, sul¬ 
phur, powder of iron, copper and silver."' 

[The text docs not precisely say whether the 
metals are to be used as such or as killed by 
being roosted with sulphur. The Hindu phy.sicians 
however always take them in the latter sense.] 

Ikon, Gold and Silver Tonics 

“A thin iron plate is to be made red hot and 
plunged into the decoction of the myrobalans, cow's 
urine, the .solution of ‘the salts”, the soIut:on of the 
alkali extracted from the ash of butea frondosa : 
r.e. made red hot and plunged into one of the 
above liquids at a time. When tlie iron betomes 
black like collyrium it is to be powdered. ♦ ♦ ♦ 

(I) lUd. Ch. XWI. laj. 

( 3 ) ChikitO. Ch. XVII. 40 . 

The rdrnnert are acconlinK 10 iht editloa of KaTirajrt D. N. 
Sen and U. N. Scm. 
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“The same process to be adopted in the .case 
of gold and silver."* 

RasJLvana Defined 

“.Medicines are of two kinds : the one promotes 
the strength and vitality of the healthy, the other 
mre.s diseases. • 

‘Whatever promotes longevity, retentive me¬ 
mory, health, virility, &c. is called RasAyana.”, 

TNK 8U8RUTA 

Pkehakation and Use of .Alkalies and 

.Alkaline Cacstics.* i* 

« 

"Of all cutting instruments and accessory cutting 
instruments, caustics are superior inasmuch as < 
they perform the work of incisions, punctuops 
and s<'arirications, relieve derangements of the 
.three humours, r/a., air, bile and phlegm, and 
uniformly affect the diseased part to whidh l/iey 
are applied. Kshdra (caustics) arc sq .called 


(I) Chikicfi Ch. I. 5, pp. 497.9IL 
la) Ibid Ch. 1 . pp. 3.0. 

(3) We hare adoprrd L'do/ Chud DnlU'i Tramlaian of 
Cki. XI and XIV wiih certain cumetiona hrrr and ihorVL • 
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because they remove diseased parts and destroy 
tbe skin and Besh. From being composed of 
numerous medicines they can affect the three 
humours. Caustics being white in colour are cooling 
or of lunar origin.' This origin is not inconsistent 
with tJieir burning, cscharotic and lacerating pro¬ 
perties. Being composed of numerous heating 
medicines, caustics are acrid, hot and pungenL 
They promote suppuration, destroy parts, improve 
unhe^althy sores and promote granulation, dry up 
discitarge, stop bleeding and abrade the skin. 
TIteir'intern.il use removes worms acidity, phlegm, 
, skin diseases, some poisons and corpulence. Their 
'excessive use causes impotence, 

" .Mkalics arc of two sorts, namely, for external 
0 application and internal administration. They are 
used externally in the skin diseases called kuttkm, 
id keloid, ringworm leucodcrma, lepra, 6stuia-in- 
ano, tumours, unhealthy ulcers, sinuses, condyloma, 
molt;s, chloasma, brown spots on the face, warts, 
external inBammations. worms, poi.sons and piles, 
and in'the seven following diseases of the mouth 


(II ^Th* rndcf will noS (ail to ixittec (h«t lilm aiimc u, in 
tlw langaafs cl Wotcra AlrSaa^, naincd /i ni» rmmiiit. 

3 
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namely, upajihvd (ranula), adhijihvd (tuirour on the 
tongue), upakusa (inflammation of the gum), danta- 
vaidarbka (inflammation of the gum from injury), 
and the three sorts of rohinl or inflammation of the 
throat. In these diseases of the mouth, accessor)' 
instruments, in the shape of caustics only, should be 
used, .\lkaline solutions arc administered internal* 
ly in chronic or slow poisoning, abdominal tumours, 
ascites, loss of appetite, indigestion, disinclination 
for food, tympaaitis, urinary deposits, calculi, inter* 
nal or deep-seated inflammation, intestinal worms, 
poisoning and piles. Alkalies do not agree with 
children, old and weak people, and persons having 
a tendency to haemorrhage from internal organs, or 
a bilious temperament. They are injurious in fever, 
giddiness, intoxication, fainting, amaurosis and such 
other diseases. 

“ .'Mkalics for escharotic use are prepared like 
other alkalies by straining alkaline .solutions as else* 
where explained in detail. They are made of three, 
strengths, namely, weak, moderate and .streng. Me 
who wishes to prepare alkalies should in an‘auspi¬ 
cious day in autumn, fasting and in pure body, select 
a middle-aged, large-sixed, uninjured ghanfjpdtalt 
It*® with black flowers {Schrebera nitttnioidfs) 
growing on an approved spot on a mountain, and 
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address it with certain mantras or incantations as a 
preliminary ceremony called aJkhisa. Next day 
the tree should be cut or killed after reciting the fol¬ 
lowing mantra or prayer: “ Oh you with great 
fiery po'cer may not thy strength be los:! Oh you 
auspicious tree, stay here and accomplish my work. 
After accomplishing my work you will go to heaven." 
Then the ceremony of homa, or burning the sacri¬ 
ficial fire, should be performed with one hundred red 
flowers. The tree should then be cut to pieces and 
piled in a place free from wind. Some limestone 
should be placed on the pile which should be set on 
fire by stalks of Sesamum /ndicum. WTirn the fire 
is extinguished, the a.shcs of the ghantdpdtafi tree 
and tile burnt lifne should be kept separate. In the 
same waV the following trees may be burnt with their 
root, branches, leaves and fruits for the preparation 
of alkalie.s,' namely: 


. Kutaja 
Pal&ra 
Arvakarna 
^ PAribhadraka 
Vibhiuka 


Hollarrhcna antidysentcrica. 
Butca frondosa. 

Shorea robusta. 

Erythrina indica. 

Terminalia bellarica. 


(I) Ct. Raiinuiva, beluw, vixTC iSe Haorfint “ pUni uhH * 
■ra amtiMraiMl. 
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Aragvadba 

Cassia fistula. 

Tilvaka 

Symplocos racemosa. 

Arka 

Calotropis gigantea. 

Snuhl 

Euphorbia ncriifolia. 

ApAmArga 

Achyranthes aspera. 

PAtalA 

Stereospermum suaveoicns. 

NaktamAla 

Pongamia glabra. 

Vrlsha 

Justicia adhatoda. 

Kadall 

Musa sapientum. 

Chitraka 

Plumbago zeylanica. 

Pauka 

Guilandina bonducella. 

Indravriksha 

Terminalia arjuna. 

Asphota 

Salvadora persica. 

Axii'amaraka 

Ncrium odorum. 

Saptachchhada 

Alstonia scholaris. 

Agni mantha 

Premna scrratJfolia. 

Gunja 

Abrus prccatorins. 

4 sorts of KorA 4 varieties of Luffa amara." 

Lixiviation ok the Ashes 

" Thirty two seers 

ol ashes should be stirred or 

mixed with six times their quantity of water or cow’s 
urine and the mixture strained through cloth. This 
should be repeated twenty-one times. The strained 
fluid should then be boiled slowly in a large pan and 

agitated with a ladle. 

When the fluid btreomes dear. 
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pungent and soapy to the feel, it should be removed 
from the lire and strained through cloth. The fil. 
tiate* being thrown away, the strained fluid should 
be again boiled. From this allcaline .solution take 
three quarters of a seer." 

Renueri.nc the Alkali Caustic 

"Then take eight palas each of Banduc nut, 
burnt limestone, conch shells, and bivalve shells 
and heat them in an iron pan till they are of 
the colour of fire. Then moisten them in the 
same vessel with the above-mentioned three- 
quarters of a seer of alkaline water and reduce 
them to powder. This powder should be thrown 
on sixty-four seers of the alkaline water and 
boi ed with constant and careful agitation by 
the ladle. Care should be taken that the solution 
is neither too thick nor thin.'* 

How TO Store up the Alkali 
"When reduced to proper consistence, the 
solution should be removed from the (ire and 
poured into an iron jar. The opening or mouth of 


(I) Tliit If evtdetuljr a miftaln. AecorfJoj to lfc» otifinil 
tnt. N •bouk] be 'Ibc pncipaatc. 
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the jar should be covered, and should be kept in a 
secluded place. This preparation is called 
madhyama kshAra or alkaline caustic of middling 
strength. When the alkaline water is simply 
boiled to the proper consistence without the addi¬ 
tion of burnt shells, &c., the preparation is called 
mridu ' kshora or weak alkaline solution. The 
strong alkaline caustic is prepared by boiling the 
weak solution with two tolahs each in line powder 
of such of the under-mentioned ingredients as are 
available, namely:— 


DantI, 

Baliospermun montanum. 

DravantI 

Salvinia cucullato. 

Chitraka 

Plumbago zeylanica. 

LangalikI 

Gloriosa superba. 

Putika 

Guilandina bondicell. 

Kanaka 

Salvinia cucullala. 

Kshlrf 

CIcome felina. 

Vac ha 

.^corus calamus. 


" Aconite root, carbonate of soda, asafestida, 
black salt and corals. 

" This solution is used for bringing to a head or 
opening abscesses. These three varieties of alka¬ 


li) "Mfidu" majr be rendend marc accvMcI/ ■■ " mild.'* 
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lies should be used according lo the state of the 
disease. In weak persons, the alkaline water with* 
out the addition of other caustic ingredients, should 
be applied to strengthen the parts." 

Characteristics of the Good and the 
Bad Alkali 

On this subject there are the following verses: 

" Good alkaline caustics should be neither too 
strong nor too weak. They should be white in 
colour, smooth and soapy to the touch, should not 
spread beyond where they arc applied, and act 
rapidly and successfully. The.se are the eight good 
properties of caustics. Their bad qualities consist 
in their being too weak or cool, too strong or hot 
too slippery and spreading, too thick or too under* 
boiled, or they may be deficient in ingredients. 

" In applying caustic to a patient suffering from 
a disease curable by this remedy, he should be made 
to sit in a sptacious place, protected from wind and 
sun. The physician should then procure the ins¬ 
truments or necessar)' articles according to the rules 
laid down in the fifth chapter. He should then exa¬ 
mine the diseased part, rub, scarify or scratch it, 
and then apply the caustic by means of a probe, and 
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wait for the space of time required to utter one 
hundred words. The disea.scd part turns black on 
the application of the caustic which is a sign of its 
having been burnt. The application of some acid 
mixed with clarified butter or honey relieves the 
pain. If from the thickness of the burnt part, it 
does not fall of!, the following application should be 
thoroughly applied to it, namely, equal parts of 
tamarind pulp, of the refuse of kdnjika (fermented 
rice water i. e. crude vinegar), sesamum seeds and 
liquorice root rubbed together into a p.aste. Sesamum 
seeds and liquorice root rubbed together with 
clarified butter promotes granulation in ulcers." 

Why the Acid NEin-KAtiSES the Alkali 

" If you question, my son! how is it that the 
application of the pungent acid of kdnjika relieve* 
the burning of the fire-like hot alkaline caustic, then 
bear the following cxpl.-ination from me. Alkalies 
possess all the tastes except that of the acid. The 
acrid taste prevails in it and the saline one to a less 
degree (cf. ante p. 28). The sharp saline taste 
when mixed with acid becomes very mild, .md gives 
up its sh.-up quality. From this modification of the 
saline taste, the pain of caustics is relieved just as 
fire is extinguished by water." 
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Mild and Caustic Alkalies 

It will be noticed that there is a distinct mention 
of " mild ” and " caustic ” alkalies in the body of the 
text. The process of lixiviating the ashe> and ren¬ 
dering the lye caustic by the addition of lime leaves 
very little to improve upon, and appears almost 
scientific compared to the crude method to which 
M. Berthrlot pays a high tribute ; 

" Fabrication de la Lessive:—Qualre muids de 
cendres sont rdpartis entre deux cuviers. perc6s de 
trous au fond, .‘\utour du trou le plus petit, du cAt^ 
int^rieur, mets une petite quantity de foin, pour que 
la cendre n'obstrue pas le trou. Remplis d'eau le 
premier des cuviers ; recueille le liquide filire qui en 
d^coule pendant toute la nuit et mets-le dans le 
second cuvicr; grade cc qui filtere de ce second 
Cuvier. Mets d'autre cendre (dans un troisi^me 
Cuvier). Epiuse-la et il se forme unr liqueur pareillc 
an nard couleur (Tor. Verse-la dans un r,aatri^me 
Cuvier. La liqueur devirnt piquante et forle ; telle- 
est la lessive particuli^re." “ Coll. d. Aid. Grecs’’ 
HI. trad. p. 357. 

We reproduce the remarks of M. Berthrlot on 
the above : *' On a regard^ comroe modrrnes le» 
procMn de lixiviation methodique, usitd pour 
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exprimer ies ccndrcs et Ics mat^riaux salpdtr^s : le 
pa^uagr suivant, tir^ du manuscrit de Saint-Man-, 
montrc quc ces procddcs rcmontent au XJc sidcle cl 
i>ansdoutc au dclit."-" Chimie dcs Ancicns ” p. 284. 

Dkscrii'Tion of Blood 
(Chapter XIV' of Sutrasthilnam) 

" 'The four varieties of food derived from the five 
elements and having the six tastes, the two pro¬ 
perties of heal and cold or according to some, eight 
propc-rties and many qualtitics when taken in moder¬ 
ation and thoroughly digested, produces a fine 
substance imbued with energy and lire. This is 
called rasa (chyle). The heart is the seat of the 
rasa or chyle. From the heart it proceeds through 
24 arteries, namely, ten ascending, ten descending, 
and four transverse to all parts of the body. By 
some unseen cause or destiny, this chyle continually 
satiate.s, increases, nourishes and supports the 
body and keeps it alive. The motion of this chyle 
throughout the body is inferred form the processes 
of decline, increase, and diseased condition of the 
different portions of the body. It may be asked 
whether thb chyle which pervades all the external 
parts of the body, the three humours, the tissues, 
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including the blood and the receptacles of the 
secretions, is endowed with the property of heat or 
cold. As this chyle is a circulating fluid, and as it 
softens, vitalises, supports and nourishes the body, 
it should be known to possess the cooling property. 
This watery fluid no doubt assumes a red colour in 
the liver and spleen, that is, it is converted 
into blood in these organs. On this subject 
there is the following verse: 

“ The rasa (chyle) of living beings is coloured 
red by healthy bile. This coloured fluid is called 
blood. The blood excreted by women and called 
the menstrual fluid is derived also from this rasa. 
This menstruation, coming at the age of twelve, 
ceases at the age of fifty. 

" The menstrual fluid is endowed with the pro¬ 
perty of heat, owing to the womb being possessed 
of both the properties of heat and cold. Other 
writers say that the blood of living beings is 
composed of the five elements. The five qualities 
of the five elements as seen in blood are as follows, 
namely, fleshy smell, liquidity, red colour, tendency 
- to trickle or ooze, and lightness.' Blood is produced 


(I) Cf. «■/# pp. 6-7 undw V«i»e*luk» Philosopy. 
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from chyle, flesh from blood, fat from flesh, bones from 
fat, marrow from bones, and lastly the semen is 
produced from marrow. The chyle produced from 
food and drink nourishes these constituent parts 
of the body. Living beings are produced from 
the rasa ; hence sensible people should carefully 
preserve this rasa by conforming to the proper 
roles of diet and regimen."* 

On the Collection of Dkl'cs 
(Chapter XXXVllI: Sutrashdnam) 

37 classes of vegetable drugs are mentioned 
which chiefly constitute the Materia Medica. 
There is only one rioka in which the six metals tn'#., 
tin, lead copper, silver, krishaaloha (iron) and 
gold, and their calces are recommended. 


The Salts 

Rock-salt, sea-salt, bit, sauvarchala, romaka and 
audbhid, &c. (see an/r p. 29). 


(I) The teidcr maj comp-irn ihr aboro theoria oa the 
Cbonlitrj and Phjiiolofjr cl Di|[e<tioii umI Nntritioa with those at 
Ocher, yida ** Traitd d'AlchImic Arahe, " trad. pp. S01-3. 
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The Alkalies 

Yavakshara (factitious carbonate of potash), 
sikrjikAkshnra ' (trona or natron) ; the alkaline 
solution prepared according to directions given in 
Ch. XI; and borax. 

Internal administration of alkali is recommend¬ 
ed for dissolving the stones or gravels (urinary 
calculi). 


Internal use of Lead and Tin 

Lead and tin are described as vermifuge—a 
property also accepted by the later latro-chemists. 

Powdered tin nibbed for seven days together 
with the creamy portion of cord is recommended 
for internal administration. 

Minerals for Extf.rnal Application 

For the treatment of ulcer an external applica¬ 
tion of sulphate of copper, sulphate of iron, 
orpiment and realgar. Sue., is prescribed. 


(l) From Iba lime ei ibe Charaka sad Ibe Snirati. Hiodu 
Pharmaejr baf al<rajr> tecognind ibcH two alkalie* ai dlMiact. 




HINDU CHEMISTRY 




Another recipe includes alum-earth, red-ochre, 
sulphate of copper, yellowish (basic) sulphate of 
iron, rock-salt, orpiment and realgar. * 

Roasting of Iron and other Metals, so as 
TO Render them Fit for Internal 

Administration. 

Thin leaves of cast iron are to be smeared with 
the levigated powder of *'the salt ” and heated in 
the fire of the cow-dung cakes and then plunged 
into a decoction of the myrobalans and asafatida. 
This process is to be repeated 16 times. The leaves 
are then to be ignited in the fire of the wood of 
mimosa catechu and aftci^'ards finely powdered 
and passed through linen of fine texture. 

The above process is equally applicable to the 
roasting of the other metals. * 

The Origin of Bitumen 

The origin of bitumen is.much the same as in 
the Charaka and the Rower .Ms. ; the only difference 


• (I) CUkitdtaMhSnjuB Cb. XIX, 37, cd. J Vi<Ijrtil|va. 
(■> Sea NiMa oo ibe " MilaJj ud ihcir Salli " p. 48 
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being that, according to Surnita, bitumen is related 
to six instead of four metals (see below p. 53). 

Iron Pvrites 

Iron P\'ritcs are collected on the bank of the 
river Tiipl, of the lustre of gold and silver respec¬ 
tively (see below under “ Rasaratnasamuchcha>'a 
Bk. II, 77-^1 and prescribed in the treatments of 
diabetes, leprosy, &c. 

Gold Dust 

Gold dust, mixed with lotus seed, honey, &c. is. 
used as a tonic. 


The Poisons 

The Poisons are classified as animal, vegetable 
and mineral respectively. Under the last we have 
Phemasma bhasma' and orpiment. 


(1) It ii >oine<iinei lAketi 10 mean while anmiic; "but it b 
Trty doubtful if SunulJi meant an; natiec while onenlc b; it. The 
derivation of the term impllei Ihot it wai obtained b; roaning rome 
■art of (tone or ore. “ OutL 
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USF. Oi' MERCmiY 

The only references lo mercury, which are how¬ 
ever very vague, ane an; ^an: 

<raf«ia am; . and: ni anc« anvmifv: 

aft: i 

Note on the Metals and their 

Salts (aa-.wfa- * 

% 

• 

Six metals are recognised, namely; tin, iron, 
lead, copper, silver and gold.' The thin Icdvcs of 
the metals by being plastered over with h paste of 
" the salts ” (see p. 46) including common salt, 
salt-petre and sulphate of magnesia and after- 
, wards subjected to roasting were no doubt, convert¬ 
ed into their respective oxides, chlorides or oxy¬ 
chlorides as the case may be. \Vc have thus in 


(«) artaaajrfla’fam; 1 na^la ^anaii- 

a'lnaiftanaifa • • • aiaint 1 Chilrit.. Ch. 

X9- ' 

(*) ant'Vai^ iitTial avfip Chikit.. Ch. XHI.j. 

a3^«amtaaaw^;ai)aai;a 1 Sutia, Ch, 
XX.Wii. 56. 
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the SurrutA a crude and imperfect, but all the iiame 
potentially modern, process for the preparation of 
the metallic salts. • The much reputed " potable 
gold" in the shap^ of the chloride of the metal 
was probably in this way obtained. It will be 
* interesting to note the successive stages in the 
evolution of the chqpiical processes as ivc proceed. 
s(Sce below especially finder “ Chemistry* in RasAr- 

* aava,” where the mixture of the salts is technically 
named " vi</a ” and consists of green vitriol, alum, 
common salt, salt-petre, &c.). 

, The reader will find an analog)* in the ancient 

^ Hg)’ptian and (ireek methodsias preserved in the 
Leyden Parchment, one or two extracts frOBi which 

^ cannot fail to be of interest. It may be added by 
way'of explanation Uiat mineral acids t>cing un>^ 
known to the ancients they had often to take 
. recourse to the roundabout way of heating metals 

* in combination with a mixture of blue vitriol, cop¬ 
peras, -common salt and so on (sec under " Mineral 
Acids ’’) in order to get their salts. 

" .-Xyant pris quatre paillettes d'or, faites-e% unc 

* lame, Aauffez-la rt trempcz-la dans 'de la couperosr 
broyd^ avee de I'eau ct avee une autre (coufKroae) 
s^che, battei (une partic)...unc autre avee la 
matiirc mclang^e: d^versez la rouilleet jetej dans...*' 

. : 4 •’ 


* HIN«U (JfifEjjffSTRV 
• • 


" lly a'l& di^ux rec«ttes di^tinrtcs. Dans toutes 
deux figtir^ le sulfate dr cui\'^ plus 6u rnoins frr* 
rligincux, sous In ttoms dr -{kaleanthon ou 
eouprrosr rt'de-sory. La seronde reecttc semblc un 
fragment mutil6 d'unc formulc plus ^tcndur. 
p^em^^^r pr#scnte une grande ressemblanre aver 
anc formule donn^ dans Pline pour preparer un 
fem^r avec Tor, en communiquant aux objcrta 
lorrdfi^ a\-er lui une propridtc spifrifiquc artive, 
d^ign^e par Inline sous nom dc virus * 

* * ...cequi compiMe Ic rap¬ 

prochement enire la formule dc Pline et c^elle du 
papyrus. Voiei les paroles dc Pline: ^ 

“Oif torrdfic Tor dans un vase de 'tefre, 
'avcx deux fois son poids de scl et trois fois son 
« poids dc misy: puis on r^pfetc I'op^mtion avec 2 
parties dc sel et 1 partic de la pierrc appel^e 
schLstr. De cette facon, il donnc dcs proprieties* 
actnes aux substances chauffces avec lui, tout en 
demeurant pur et intact. Le n^idu est one cendre 
quc I’on conserve dans un vase de terre." 

‘^Pline ajoute quc Ton emploic Cc r^sidu 
comme rrmMe. L'cffirarit^ dc Tor, Ic plus parfait 
des corps, conlrr les m.aladies et contre les malfices 
•est un vieux pr^jugi'. Dc lit. au moycn Age, I'iddr dc 
I’or potable. La preparation indiqu^ par 'Pline 
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devait contenir less m^taux ^trangcn & I'or, 
sous forme de chlorures ou d'oxychlonires. Rcn> 
fermail'clic ausSi un iidl d'or ? A la rigucur, il s<* 
pourrait que le chlorure dc sodium, cn presence 
des scis basiqucs dc .pcro:i(yde dc fci, oi m 6 mc du 
bioxydc de cuivre, d^gagcAt du chlore, susceptible 
d'attaquer I'or mtoilliquc 'Ou alli 6 , en formant du 
chlorure d'or, ou plutdt un chlorure double de ce 
mdtal.Mais la rhooe nlest ipas 4 umt)Urde. En 
I0U8 >ras, I'or se trouve affin 6 dans I'opdraiion 
pnScedente."' 


.( 1 ) ’Coll, dmi Ancietii Aldi. Grccs," Vol. J., pp. I4*tj' 






CHAPTER XZX 


Cktniitry !■ tbi Bowir Ms. 

The Alkalies 

The aJkalics in the Bower Ms. arc the two 
carbonates of potash and soda. (YavakshAra and 
SarjikakshAra) 


Fu.mes oe Horn 

The fumes of horn are recommended as giving 
relief in hiccough. [Practically the same as 
•' spirits of hartshorn."] ~ 

KSHiRATAILA 

" Oil, boiled with the ashes of long pepper, is 
a remedy for ear diseases" (Pt. ii. fasc. ii. p. 131). 
[Cf. The formula given in ChakrapA/ti (see p. 63}] 

For.ml'la for Hair-Dyf. 

Sulphates of copper and iron, boiled with the 
oil of bellcric myrobalans ♦ ♦ * arc used as a 
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remedy for turning grey hair into black (ibid; 
p. 162). 


Rasayana Defined 

It is called Rasiyana because it has a bencBcial 
effect on Rasa or chyle and other elements of the 
Dody. Cf. p. 33. 

The Doctrine of Bitl’men' 

Bitumen is produced from the folloH-ing four 
metals: Gold, copper, silver and iron. Gold and 
other metals in the mountains, when heated by the 
sun, emit their impurities, oil-like, heavy and clay¬ 
like : these are the bitumen. 

A Linctus 

With certain vegetable drugs and "riparian 
sulphide of antimony,”' a linctus is made up with 
honey into a paste. (FH. ii. fasc. 11. p. 133} 

(I) Tlw whole of ihU dupter, in a pradieallx idnWical recen- 
lion, li loond in the Charaka. See Bower Pi. II., (aac. ii., 
ch. aii., p. 167. 

(a) Srotaja anjana; it ia one of the fire kindi of anjana or 
labetanm a>cd for collTriama. The wonl lilerailjr mean* pro- 
doevd from a rirer, aperiallj from the Yamana. See Garbe'i 
"IndiKhe Miorralieo," p. $4. 
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FDBMin..€ roK l£vi-o«etTMwrr 

Red ochre, rasAt. galena, realgar, calx of brass 
( ) in equal' parts... 

With pepper an<f cah (oP brass) one should 
boil' goltf on a sibw fire together ivith cianYfetP 
butter.* 


1*1 Bovct Ilf., Pi. I., rcnci i m asrf* 



CBAPTER IV 


CtMmtotnr ■■ tfea Vagblnti^ 


A tj-pical example is contained in thf following 
recipe: 

Sulphate ojf copper, re<| ochre, reajgar, grpixuvnl, 
sulphate of iron, &c., arc rccopuncQdcd foe extem^d 
application for genital sores. 

Preparations of Gold, Silver, Copper, 
Iron and Lead 

Gold, copper, silver, iron or tin arc to be taken 
with tho myrobalans, rock-sah and honey, &c. 

Gold, sih’cr, copper and iron arc to be taken 
in conjunction with bitumen and milk. 

Take 64 parts of stibium' and one part each of 


(I) " 'VTlhva'* " SrolofUK^ b ■rkicsitr or 

Ihe nadre lulpbide ot aatinoajr (See p. i3); Dili iranslala 
il, we know nae on wh«l froaodi, ai ralx-ipar. 
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copper, iron, silver and g[old ; now roast them in 
a closed crucible«'&c,' 

Take 30 parts of lead, 5 parts of sulphur, 2 parts 
of copper and orpiment each, i part of (in and 3 
parts of stibium. Now ro.ist them in a closed 
crucible.' 

[Here as well a.s in the preceding sloka, we 
have distinct mention of or a cruciblt with 

the lid OH. 'Phis is one of the preparations which can 
be brought into line with those of the TSntric and 
fatroi^^hcmical periods.] 


Preparation op Alkali and Caustic 
Alkali* 

[As V'Agbha/a borrows his method of preparation 
of alkali almost word (or word from Surruta, it is 
quite superfluous to reproduce it here.] 


(1) UltanutUium. Ch. XIII, p. ao-3i. 
■ (a) IhId.Ch. XIII, p. 31.3a. 

‘ ’ Ch. XXX. 


X 


(•U>- 
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Use of NfERCL’RY 

Takfe equal parts oC mercury and lead and make 
them up into a collyrium with their equal weight 
of stibium^ and camphor,' [This is, perhaps the 
only instance in which the mention of mercury is 
found.^ ^ 


t ' . 


I . 

: ii • .<1 J ■ ' 

i-, • •... ' r* 

_!_I—L —. - ■ 

(l) "IfiLansthiiuiii." Ch-xiii, 36. This vary fmnuU. with 
but *ligbl rvutiona, orrun abo la RuaralMMroucbrbaj-a, Ch 
asiii.ati. 





The Transitional Period 

(From 800 A.D. to circa 1100 A.D.) 


ONntotry ttM Slddha Yogi of Vriiitfa 
■Bd lo Chotoi aoil 

CBAJPTER 1 
VUKBA 

{Circa goo A. D.) 

Preparations in which Sulphide of Copper 

AND 

y^THiops Mineral Figure 
Sulphur, copper and the pyrites arc to be 
pounded together with mercury' and subjected to 
roasting in a closed crucible and the product thus 
obtained to b<r administered with honey. This is 
known as “ parpati tdmraM.' ” 


(I) "na popaniiMi don not occur in ihc Pouoa edhion, kat 
i* lo be found In Ibe Klimfr Mi. under 





» 


Take one pvX of MtJpbur aiwl. half. ii& weight, of 
inect^tuy [The components, to be rubbed togclbci;.] 
JThe !^q|c to be admmt>t(:rq<l 
with hone^r and. eladbcd butter. Thia !» called 
*' rasamrita churMam.'" 

Quicksilver, rubbed with the juice of dhatura 
j. or piper betle, and applied externally, kills lice. 
(Poona ed. p. I 32 .) 

A COLLVRIUM 

Compounded of 14 ingredients amongst which 
occur the bcllcric myrobalans, rock-salt, kilted 
copper and blue vitriol—alt' in the powdered form. 
(Poona edition, p. 470.) 

This very preparation, in identical recension, 
occurs in Chakrapa«! under the name of " Nig- 
irjuna Varti. '* 

A Process of Killi.nc Iron 

The, text which occurs only in the KArmli Ms. 
under rmewifeart: ■ unfortunately in a i*’;ti- 
latcd from, would seem to indicate that the iron is 


(I) Vidr Kinnfr Hi. ODder WHfqillhiarx;, oiuttcd in 
ibc PooAi edition. 
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to be first ignited in the fire and then macerated in 
the juice of the embiir myrobalan, and tmia 
nudiflora and exposed to the sun, and again to be 
macerated in the juice of certain other plants anti • 
then to be rubbed in a mortar. J 



P t * 



ta ,■ 


9 


-^2 ‘Zk 




CBAPTES XZ 



CMAKKAPAN! 

(Circa 1060 A. Dj 


Black Sulphide of Mercury (Kajjali) 
or 

^tkiops Afinerai 

The first process consists in the purification of 
mercury. 

“ Quicksilver, rubbed repeatedly in the juice 
expressed from scsbattia aculeata, ricinus corn- 
munis, wingiber and solanum nigrum, becomes 
purified.” 

"Take one part of men'uiy* and one part of 
sulphur, rub the two together in a mortar and thus 
prepare kajjali or rasafarpali'" 


(I) Oukrap^I hlmvelf cfAimi iti ditcoray or at any rate 
ItM introdoctloa i ■■mi Nrvi I Vn'nda. 

howarer, lecommeodi iti uw ai awll. 
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Tamrayoca (lit. Powder of Copper 
COMPO t'NO) 

“ Take a thin leaf of Nepalese copper and embed 
it in powdered sulphur. The substances are to be 
placed inside a saucer-shaped earthen-ware vessel 
and covered with another. The rims are luted with 
sugar or powdered rice-paste. The apparatus 
is heated in a sand-bath for three hours. The 
copper thus prepared is pounded and administered 
with other drugs.” 

Process of Killing Iron 

” 1 shall now describe the science of iron as 
promulgated by the sage Nagarjuna.” [A tedious 
process given with wearisome minutbc of which 
the substance only is reproduced below.] 

A bar of iron is to be rubbed with the levigated 
powder of the following vegetable products among 
others ; Uic bcllcric myrobalans, cllloria ternatea, 
vitis quaJrangularii, boharhaavia diffusa and 
vtrbtstma caltnd. It is then strongly heated to 
the fusion point and plunged into the decoction o 
the myrobalans. The iron is then powdered by 
being beaten with an iron hammer. The powder 
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is then digested in the decoction of the myrobalans 
and roasted rq>ea(etdly in a'cradblc. 

MandOka or Rt'ST OF Iron. 

» 

t Rust of iron is prescribed in combination with 
other drugs. 

Rf.cipf. for a Soap to be useo as a 
Depilatory. 

The ashes of schrehcra tviet. and 'eassia fist. 
am to be nWxed with lime from burnt shells and 
liiHviatcd with the urine of the ass. The lye is 
then to be boiled with a definite weight of mustard 
oil. 

Preparation of CAVstic Alkai.i 

• ♦ 

. [Much the same as in the Surruta] ^ 

Calx of Silver 

In a .preparation named “yogarAja ” BRiAai or 
calx uf silver (probably in the shape of sulphide) 
figures as a component. 


. > 


The TanJric Period 


(From 1000 A. D. lo circa 1300 AJ), 

CHAPTEK 1 » 

Ctmnlttry la RitarMifa 

[InRaKnrMava, as in all other Tantnur, knojv- 
Irdgr is imparted in the shape of a dialogue be¬ 
tween Bhairava ( 51 va) aad his consort Pirvatl.] 

• a 

■ Extracts from Book IV— On Apparatus 
. ' AND THE colour OF FLaMES • 


^Sri Bhairava said : • ' 

• 

“The rasas, the uparasas (see p. 79), the metals, 
a piece of cloth, wiitim (see p. ji), a pair of bel¬ 
lows." iron implements, stone pestles and mortars, 
the apparatus known as Kosh/i (sec p. 69),' mouth 
blow pipe * * cow-dung, substantial wood 

(as fuel), various kinds of earthen apparatus (r. g. 
crucibles &c.), a pair of tongs and earthen and iron- 
vessels,- weights and* balances, bamboo and iron 
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*, pipc^^hr fats, the acids, tl^ salts and the alkalies, 
the poisons—all t^osc^ are to be collected and 
■ chemical opcrations*l>egun." 

* DO1.A Yantrav 

R • 

. As' K. Ri S.' borrows the description of this 
apparatus verbatim, it is. tinneccssar}’ to repeat it 
here.* • 

* 

An Apparatus for Killing NficTAi^ 

4 

• 

" Make two iron crucibles each f2 di{;its inr 
length, the one with a narrow oriHce containing 
sulphur is inserted into the other holding mercur}'; 
belo\t’ the mercury' is placed water [in a separate 
s vessel]. The mcrcur>' and the sulphur shoul^ 
be ^Carefully moistened in- garlic juice, wtiich^iias 
been filtered through a cloth. The apparatus is 
now lodged in an Earthen pot and another placed 
over it, the rims being luted with cloth previously 
.smeared with earth ♦ * now cow-dung fire is 

■urged. After continuing heating' for |^rec days • 


(1) .R R 
(a) Sc« 


S. l« tbe uiwviriatlon (o^ Rau^nuamuehcliajra.” 
is. of R. R. S. 
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the apparatus is taken out." [This description, in 
almost identical recension, occurs in R. R. S. under 
the name of The language is faulty and 

the meaning not very clear.] 

Garbha Yantraj/ 

• 

“ I shall now describe the Garbha Yantram 
for reducing pistikS ' to ashes. Make a crucible 
^ 4 digits in length, and 3 digits in width, with its 

mouth rounded. Take 30 parts of salt and one 
of bdellium and pound them finely, adding water 
frequently; rub the crucible with this mixture. 

* * Make a fire of paddy husks and 

apply gentle heat. In the course of one to three 
days the merruiy' is reduced to ashes.” \^Vide 
Illustrations.] 

Ekficacv of the Apparatus 

* " For killing and colouring mercury, an ap> 

paratus is indeed a power. Without the use of 


(1) A caka a/ mt reu iy ud sulphor. 
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herbs and drugs, mercury can be killed with the 
aid of an apparatus alone: hence an expert must 
not disparage the efficacy of the apparatus." 


• HaJ^SAPJLKA YANTRAjr 

“Take an earthen dish and fill it with sand 
and place another over it; apply gentle heat. 
Now digest in this apparatus [the ingredients] 
with the five alkalies (rf. pp. 45 and 69), the urines 
(sec p. 30), and the "vu/a” (see p. 72). This is 
known as HamsapUca VantraM by the adepts."* 

CRC'CIBLKS 

“ Earth of black red, yellow and white colour 
* * burnt husks of paddy, soot, earth from 

the ant-hill, well burnt excrements of the goat and 
the horse * * rust of iron" * ♦ 

[varying proportions of the above ingredients arc 
used fur making crucibles, retorts, &c.] 

•• There are two kinds of crucibles, w'#., open 
and covered (lit. blind) * * * the covered one 


(1) a. K. I. has borrowad llw dwcripdoai at Gorbba Yaotra* 
aad HamapAka yaatraa. 
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resembles the nipple of a cow and is fitted with a 
lid, which has a raised head. 

" For the purification of silver, the crucible is 
best made of two parts of the ashes of sekrebera 
swietenoiJes, and one part each of brick dust and 
earth."' 


Colour of Flames 

" Copper yields a blue flame.that of 

the tin is pigeon-coloured ; that of the lead is pale- 

tinted*.that of the iron is tawny; ...'.hat of the 

“ peacock " ore (jasyaka) is red."' 

Test of a fuke .Metal 

" A pure metal is that which, when melted in a 
crucible, does not give off sparks nor pebbles, nor 
spurts, nor emits any sound, nor shows any lines 
on the surface, but is tranquil like a gem.* 


(l) Thr poroai rrurtblr if o( iKe oiture of ■ 

(a) Ct. "Lead rompoundi impart ■ pile tint to the noa- 
luminottt flamr " (Ruvik Jind Scharlrmmrr.) 

(JJ The rTiading in the M». •emu to be defeetivs. 

( 4 ) Or ia modern phnucoiofjr show* ''tifiii of Iraoquil fiiaion.’ 
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Koshti Apparatus 

" For extracting the essence of metals a kosh/T 
apparatus [Vide Illustrations] is preferred, which 
is i6 digits in width and 2 cubits in length." 

Colophon to Chapter IV. 

“ Here ends Chapter fourth of RasAriiava. 
which treats of apparatus, crucibles and the colour 
of flames." 

The Alkalies 

"The three alkalies are the borax, trqna 
(natron) and YavakshAra (carbonate of potash). 
The ashes of sesamum, achyranthei asfiera, musa 
safiemtum.. butea frondosa, monn^a pterygos- 
perma, nfekiia, (schrebera yaeiettnioides), 
raphanui sativus, lingiber officinale, tamarindus 
indicus and_/fr«j relig., respectively ore regarded 
as the standard plant ashes VIF. ia-13 

The NfAHARASAS 

"Bhairava said :—"mAkshika, vimala, rilA, cha- 
pala, rasaka, rasyaka, darada (p. 78) and sroton- 
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jana,—these are the eight mah&rasas.” [ p. 79 
and "Explanatory Notes on Minerals."] VII. 2-3 

COPPEK FROM THE PYKITIES. 

• 

" M&kshika, repeatedly soaked in honey, oil of 
ricinus communis, urine of the cow, clarified butter 
and the extract of the bulbous root of musa safien~ 
turn, and heated in a crucible, yields an essence 
In the shape of copfter.'* VII. ia-13 

" Vimala, dige.sted with alum, green vitriol, 
borax and the watery liquid expressed from moringa 
filer., musa s., and finally roasted in a covered 
crqcible in combination with the ashes of schrebera 
swiel, yields an essence in the shape of chandrdrka' 
(lit. copper of gold-like lustre.)’’ 

Chapala: [See under R. R. S. Bk. ii.] VII. 20.21 

Brass from Calamine and Copper Mistaken 
FOR Gold. 

•' Rasaka: There arc three, kinds of it: namely 
of yellow colour, of the appearance of treacle, and 


(1) a. a. t. hu boTowed Ihiy dneriptioo and added aome 
more charaetenMia o( the mineral, from which it would appear 
that “ Vimala ~ b alio a varietjr o( pjrita. [i'idr a. a. a. Bk..u .3 
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of the colour of stones. What wonder is it that 
Rasaka mixed with [certain organic matters] and 
roasted three times with copper converts the latter 
into gold ?" VII. 31-34 

• 

Extraction of Zinc from Calamine. 

Rasaka, mixed with wool, lac, T. chebula and 

borax and roasted in a covered crucible, yields an 
essence of the appearance of tin ; of this there is 
no doubt." \TI. 37-38 

J'asyaka. VII. 41-44 

[These couplets have been borrowed word for 
word by K. R. S. Vide Bk. ii; hence repetition is 
unnecessary.] 

SAt'RiSHTRI. 

• 

SaurAshtri, alum, distillation of: (See under 
R. R. S., which has also borrowed this description 

verbatim.) VII. 73-74 

• 

The Metals. 

* 

•• O goddess! listen now to what I say about 
the metals. 




HINDU CHEMISTRY 


7> 


‘ Gold, silver, copper, iron, tin and lead’ these 
are the six metals and their resistance to ivaste 
[/. e. rusting] is in the order in which they have 
been mentioned." VII. 89-90 

The Killing of Metals—“Vi/ja." 

" Hear attentively as I shall now speak of the 
killing of metals. 

" There is no such elephant of a metal which can¬ 
not be killed by the lion of a sulphur.” VII. 138.148 

Bhairava said : " KAsisa', rock.salt, the pyrites, 
sauvira', the aggregate of the three spices', sulphur, 
saltpetre, the juice expressed from milati*—all 
these moistened with the juice of the root of 
moringa ptcr., makes a vu/a, which would kill all 
[the metals].” IX. 2-3 

“ Sulphur, orpiment, sea.salt, salt, ^l-aaimoniac. 
borax—these digested with the ashes and the urines, 
give rise to another kind of vi</a.” * * • * 

* * * Having thus collected the 

ingredients, O goddess ! Iw^in the chemical opera¬ 
tions. I have told you all. what more do -you 
want to hear IX. 4-20 

(1) Grren v'ltriol. (a) Scibnilc. (3) oameijr. blirk pepper, 
Inof pepper and drr (4) Etkifn Rox. 
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Purification ok Quicksilver. 

‘ Quicksilver rubbed with the juice of the afore- 
s.iid plants [viJf original text) and distilled seven 
times, becomes pure." 

" Quicksilver, made into a paste by being rubbed 
with copper and subjected to distillation, leaves 
behind tin and lead [with which they are often 
adulterated] and becomes pure." X. 55-56 

Killing of Mercury. 

“ Green-vitriol, alum, salt, borax, mixed with 
the aforesaid vegetable drugs, (vide original text), 
kill mercury in an instant [in the shape of calo¬ 
mel."] XI. 24 


Killing of Gold 

“ Salt-petre, green vitriol, sea-salt, rock-salt 
, mustard, borax, salammoniac, camphor, the pyrites 
—all these arc to be taken in equal parts. The 
crucible is to be .smeared with the milky juice of 
euphorbia ueriijolia and asclepias gigantea ; then, 
h.iving added the powder of the aforesaid “vi//a." 
the gold is to be killed, my beloved !" 


XI. 83-84 
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Tests for Killed Mercury 

“ When ihe mcrcun- assumes divers colours 
after having given up its fluidity, it is known as 
swooned: killed mercury is that which docs not 
show signs of fluidity, mobility and lustre.” 

XI. 197-198 


Colouring of Metals 

“ Iron, lead, and copper arc coloured by means 
of calamine—the whole turns into gold.’ (Cf. VII. 
31-34 ) XIl. 50 

“ Mercury' is composed of the five elements 
and represents 5 iva himself.” II. 78 

"Take one paJa of the ash of mercur)’ and rub 
it with the same weight of sulphur And roast the 
mixture in a covered crucible: thus we get vermil¬ 
ion of thr colour of the rising sun.” XVI. 8i 

" Take the vitriol which is of the colour of the 
throat of the peacock, saffron, calamine, as also 
the excrement of a young calf, the poisons, 
powdered plumbago Meylanica, all in equal pro¬ 
portions, rub them with the acids and dry in the 
shade. Having added honey to the above mixture. 


HINDU CHEMISTRY 


75 


smear it on a thin sheet of lead. Wlien roasted 
in a covered crucible, the lead is coloured in no time; 
the lead which is now of beautiful colour is fit for 
bedecking the persons of the gods.’’* XVIll. 70-74 


I 


(!) Refm protuhi^ to thr "{old-Ilkr alloy aMd by watch- 
maken” ialo Ihr coRipowtiiw o arhiefa roppn, tide and Irad cnicf. 
Sev Roacoc and Sebor., li. p. 494. ad. iSpy. 




The latro-Chcmical Period 


(From 1300 A. D. to circa 1550 A. D.) 

CKAPTCa1 
Chtmtatry Ib lUuntRBMmMlioliayi 

BOOK 1 

Salutation to him—the excellent, the greatest 
ph ysirian of the world by the nrctarcous ocean 
of who.se benign glance, resplendent with brilliance, 
bom of ccerj'thing ih.at is joyous and auspicious 
and which acts like unfailing elixir, the diseases of 
his devotees, such as birth, death, old age and 
worldly attachment, are cured in an instant.' i 

(I) Tbe ululation li Mrictly Buddhinic ud It on all loan with 
Ihc opening linn of Vigbha/a'i AthtangarKridaya and of Aman- 
hotha, both of which arc known to be Boddhitt auUion; ct 
alto Lalitavittara i 

m: at r*dt i Vii. p. , 2 % R. L. 

Miira't cd 


fifwiO f«^f: i lU, p. 150. 
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Adima, ' Chandrasena, l^nkcja, BLnirada, 
Kapali, Malta, MAndavya, BhAjikara, SAraacnaka, 
Katnakoja, Samhhu, SAttvika, NaravAhana, 
Indrada. Gomukha, Kambali, Vya</i, NngArjuna, 
SurAnanda, N'Agabodhi, Ya^odhana, Khanda, 
KApAlika, BrahmA, Govinda, [^mpaka and Hari— 
these art- the twenty, seven experts on Alehemy as 
also RastiiTfkura, Bhairava, Nandi, Svarhchhanda- 
bhairava, Manthnnabhairava, KAkachandiyvara, 
VAsudeva, /^/shyarringa, the compiler of alchemy, 
the ascetic Rasendratilaka, BhAluki, who hasgot the 
appellation of Maithili, MahAdeva, Narcndra, 
Ratnnkara and Harlr^'ara. 2>7 

This treatise on well-tried mercurials and 
mineral.s, named "Rasaratnosamuchchaya," adapted 
to the treatment of diseases, is being compiled by 
the son of Siwhogupta, after having consulted the 
works of the aforesaid adepts and others. It trill 
treat of mcrcurt’, the minerab and the metals, the 
<'onstruction of the apparatus, the mystical formula: 
for the purification of the metals, the extraction of 
the essences (active principles), liquefaction and 
incineration. 8-io 

[Here follows a description of the virtues of 
mercury and its mythical origin.] 


(l) The Benam Mi. rcMli Agtmm. 
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By partaking of mercury, men arc freed from a 
multitude of diseases, arising out of the sins of 
former existence—of this there is no doubt. 26 
He who falls foul of merruiy*, which is the 
generative principle of 5 iva, will rot in the hell 
lecn after iron. 2g 

From the mouth of the God of fire * 
mercury dropped into the country of Darada' and 
it ha.s there remained ever so long. The soil of 
that region, on being subjected to distillation, yields 
mercury. 89^ 


Colophon 

Here ends Book first of Rasaratna.samuchchaya, 
composed by \'&gbha/a, son of Simhagupla, Prince 
of Physicians. 


(I) Dardutan.lbc niiMinUinov« rcfion ahoal (Uimfr, U famoaa 
for Iba orn <4 dnaabar from which iDrrciu7 ii cxtrarinl. Darwia ii 
in (act a aame u( cinojtur. The aurilrroua irgixn o( the Daradu 
b iMniianed be Mumbohll iKoamo* 11. p. 5IJ E. C. Otic) who 
plam it rithrr in the Thibetan hlfbtandi cait at ihr Dolor chain, 
wat ol lihanlo, or towardi ihe dnert of Gobi dneribed aim as 
auriferous bjr Hiouni Thsang. Regarding Pirada and Darada 
see also Lassen's Allertbumikunde. i. pp. 848.49. It seems pro- 
bahla lhal. “parada" (quickaUver) and "darada" (cinnabar) owe 
ikssr names to the coonirtes from which their tuppljr was obtained. 
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BOOK II 
The Rasas. 

[In the Hindu Materia Mcdica the mineral 
kingdom is broadly divided into the Rasas and 
the Uparasas, the Ratnas (gems) and thr [.ohas 
(metals). Tiie term Rasa is in general reserved 
for mercuiy though it is equally applicable to a 
mineral or a metallic salt. In the oldest medical 
works, c. g. the Charaka and the Surruta, Rasa 
has the literal meaning of juice or lluid of the 
body, which according to the notions of humoral 
pathology engenders blood, serum, sweat, &c., 
(see p. 43). RasakriyA* in the Suxruta means 
fluid extract or concentrated decoction. As mer¬ 
curial and metallic preparations gradually came 
into vogue and even began to supplant the vege¬ 
table drugs, the term rasa began to be substituted 
for quicksilver on account of its semi-fluid character 
and its supposed miraculous therapeutical .action 
on the juices or humours of the body (Cf. /?ig-Vcda, 
"Somarasa” ; ViJe Intro.) In the BAvaprakara we 


fautnoi « t Siltra Chap. 
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find rasa used in a two-fold sense,—ancient and 
eompamtivcly modern.* 

In the older works Rasayana (derived from 
rasa, juice, and ayana, way) means a medicine 
preventing old age and prolonging life—the Elixir 
vita} Later on RasAvana was almost exclusively 
applied to the employment of mercury and other 
metals in medicine and at present it means also 
alchemy (chemistr)-). Our author uses the term 


(I) aca am foafenUfl; i 

a g e<: foa: «fn: on;: i Vol. I, p. 

59. rd. KiJu^i Chandra Sen GopCa. 

In the abovr iloka, ra%a ii uted in ihe vf'nw kA fkyit, A^o 7—‘ 
MiqmfkfMvT*; qii^ ««>i «n: 1 
flin eq ifn bi«; « ^ qigefa «ii: 1 ibid. p. 44a. 
Htrr “raia Is used as a tjnoajm of merrury and regarded oj a 

(J) For Ihe definition of ihe Irrm Kaaiyana in ihe Charaka, 

see p. 3a; H. alto asiWt q«Hlieltt«l*aiWim" 5 arn. 

aadhara. Cf. also i "Dies Wort n&mlich hat nieht nur der 

rmttgnima, d. i. Kennlnisa der Salt*, einem Kapiiel der McdJcin, 
sonden riner Benennung der Alcbcmie, rasasfittra, dann rasasid- 
dhi. dun-h Querksilber erlangle Vollkunimraheil, das Vertraulsoin 
mil drr Alrbcmir, sonriedesgl. rasrndradaruna (woetl. Unirrsuch- 
nn( des Salle. Herrsrhers d. L Oueckiilbers), Lehte der 
AIrhetnistm (dicser bcissi ^oal^iu) seinen Namen geliehm und 
ausKidam in Compositen cincr .Veoge chemiseher Substanien."— 
Poll; "CheiBia order Chymle f "Zeit. deui. Morg. Get." uia. 7 
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"Kausiddhipradilyaka" (I'S), which !» drrivird from 
rasa, mercury, siddhi, accoinplislimrnt and 
pradiiyaka, giver or bestower, i.e. lit. giver of ac- 
complishment in mercury /.c. an expert on alchemy. 
W'ilson in his Dictionary lhu.< happily renders 
Kasasiddhi: " The knowledge of alchemy, the 

possession of peculiar familiarity with mercury 
obtained by the performance of chemical operations 
conjoined with certain mystical and magical rites 
and the securing thence to the adept of happiness, 
health and wraith ; the power of transmuting metals 
and the art of prolonging life." 

With these prefatory remarks, we sh.aJI now 
allow our author to proceed.] 

.■\bhra (mica), V'aiknfinia, Mnkshika (pyrites), 
Vimala, .Xdrija (bitumen), Sasyaka, Chapala, and 
Kasaka : these 8 nisas are to be identified and col¬ 
lected. ' [f'ti/r "Explanatory Notes on the 
Minerals" at the end of Chap. 1 ]* i 

There are three v.irietics of mica, namely. 


(I) Ruarniira (p. 6gi rrrogmtn tbc foiluwinf 
minmli —mikihilM. rimalJi, adrija, HiapaU, rauka. dacada 
(HnnabarJ and irKonjana (nilijana}, 

6 
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pinAkam. nAf^niandAkam and vajraw and rarh of 
thesi- again arr of four diflfcrrnt rolours -while, 
red. yellow and black. 5-io 

Mira, the layers of which ran be easily detach¬ 
ed. is preferred. .\(ira. which is as bright as the 
moon and \vhirh h.as the lustre of (he rust of iron, 
does not take up or combine with (lit. swallow) 
mercury. That which has taken up mercurj’ can 
alone be used with the metals and administered in 
medicine. .Mica, which has been killed, is pres¬ 
cribed in the treatment of various diseases. Tlie 
variety which hxs the lustre of the moon, if taken 
internally, brings on dyspepsia and urinary dis¬ 
orders. ij-14 

Mira heated seven limes and plunged into .sour 
gruel or row's urine or decoction of the chebulic 
myrnbalans or row's milk, is freed from all impuri¬ 
ties. 17-lM 

Mira, mixed with paddy grains and n.'duced to 
powder, tied in a piece of cloth and suspended in 
sour gruel and then pa.ssed through linen, is known 
SLS Dhnnyabhra/n (lit. mica in combination with 
paddy). DliAnyabhram. rubbed with the juice of 
castia iophora and ro-asted ten limes in a closed 
crucible, is killed thereby. 24 > 
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\'aikkaxta 

V'aikrAnla has eight laces and six angles, is 
slippery and heavy and of uniform or mixed tint. 
It has K different colours, via., white, red, yellow 
blue, with the shades met with in the down of the 
pigeon, grass-green, black and variegated 55-56 
\‘aiknlnta is a potverful tonic and reckoned 
among the sovereign medicines. It is a destroyer 
of all (bodily) disorders and is employed in the 
place of diamond. 57-5*^ 

Vaikrilnta is purified by being heated three 
days with the salts and the alkalies or by digestion 
with the acids, urines or a decoction of dolichos 
uniflorus and the plantain or of paspalum scrohi- 
culatum. It is killed by being roa.sted in a cover- 
cd crucible eight times in combination with sulphur 
and lemon juice and pasp. scrobi. 6jdiS 

V'aikrnnta, after being heated and plunged 
into the urine of the horse, ought to be repeatedly 
roasted and then reduced to ashes. 69 

VaikrAnta after incineration is substituted for 

diamond. Jo 

Macerated in the ashes of uhrebrra swift, 
butta frondosa and cow’s urine and mixed with the 
powdered root of fuphorb. titiflg., turmeric . . . 
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borax, powdered lar and made into balls with the 
milky juirc of astUpias ffm., and honey and 
strongly heated in a closed crucible, vaikriinta 
yields its essence. Of this there is no doubt. 

71.72 

COPPKR Pn'KITES 

MAkshikam (pyrities) is bom of mountains 
yielding gold . . and is produced in the bed of 

the river TilpI and in the lands of the KirntAs, the 
Oiinese and the Yavanas. 77 

Pyrites is of two kinds—golden and silvery: the 
former is a native of Kanouj and is of golden 
yellow colour. The silvery pyrites is as.sociated 
with stones and is of inferior quality. Hi 

Rubbed with the juice of lemons and sulphur 
and roasted in a closed crucible it is killed. R4 
!\fakshika, repeatedly steeped in honey, oil of 
the seeds of riclnus communis, urine of the cow, 
clarified butter and the extract of the bulbous root 
of mnsa sapientum and gently roasted in a crucible, 
yields an essence in the shape of copper. 89-90 

V1.MAI.A 

Vimala is described as of three kinds according 
as it has the lustre of gold, silver and brass respec¬ 
tively. 
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It is rounded and is also endowed with angles 
and fares. gj 

It is killed by being roasted ten times with sul¬ 
phur, bitumen, artocarpms lakoocha and the acids. 

lOO 

Vimala, rubbed with borax, the juice of arto- 
carpns lakoocha and the ash of tchrehera svict., 
and ro.asted in a covered crucible, yields an essence 
of the appearance of gold. ‘ loi 

Vimala dige.sted with alum, green vitriol, borax 
and the water)' liquid expres.scd from moringa 
filer., masd s. and finally roasted in a covered cru¬ 
cible in combination with the ashes of schrebera 
fwiet.. yields an e.sscnce in the shape ofehandtArka 
(lit. copper of gold-like lustre). 103-104 

.S'lLAJATU 

5 'ilajatu (bitumen) is of two kinds, one having 
the smell of cow’s urine, the other rr.sembling 
camphor. It oozes out in the heat of the .sun at the 
foot of the llimill.ayas from the bowels of gold, silver 
and copper respectively.' (rf. ante p. 46) 106 

(o Thu Icxi niadx : , N|««|tnu ■ —InniJUt. irhlrh howesrr 
ronrrri no adrqualr meanini;. A variant ii dtHUfsa ,-—gwUJUe. 

(a) Tl»r rraini of the <ltTU brnaoiram and aim a aarietjr id 
bflumrn, npcrially ihr latirr air rifrmd to. Th» dearription i» 
rridrntlr borruwrd fruiii ihr Cbaraka and the Sumila 



86 


HINDU CHKMISTRV 


Sasvaka 

Sasynka (blue vitriol) . . . has the play of 
colour in the throat of the peacock (/.c. has blue 
tint). Ma>'uratutthajn is an emetic, an antidote 
to poisons iind a destroyer of the whiteness of the 
skin. 127*139 

It is killed by being ro.'isted in a covered cruri* 
ble with the juice of artorarpus lakoocha, sulphur, 
bitumen and borax. 133 

Kxtkactio.v ok Copper 

Take blue vitriol and one-fourth its weight of 
borax and soak the mixture in the oil expressed 
from the seeds of pongamia glabra for one day only 
and then place it in a covered crucible and heat in 
the charcoal fire—by this process an es.s«mcc is 
obtained from it of the beautiful appearance of 
coccinella insect.’ •33*134 

Or. enclosed in a crucible with borax and the 
juice of lemons and strongly heated, it yields an 
essence in the shape of copper. 135 

Pure blue vitriol, of the colour of pe.irock, in 

(1) I. /. red ; in ihc Charlu. blood it denrribed a* liavjn£ ihr 
culoor H ibe cmntllm insert. Couplet* ij3 and 134 !ue« bern 
borrawed alraoal vrr^afiH frocn Raaintava. 
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combination with the aforesaid drugs and bv the 
application of various proccss4‘s, gives up its 
essence. jjb 

Chapala 

'Phere arc four varieties of Chap.iia- yellow, 
white, red and black. That which has the lustre of 
gold or silver is most appropriate for the fixation of 
meifurj’. The lost two arc indifferent and readily 
melt like lac and are u.seless. Chapala melts like 
tin when heated over fire- hence the name. 

M.Vi+4 

Chapala ha.s six faces and the lustn; of a 
s rjstal. ' 146 

Kasaka 

Ka.saka(calamine) is of two kinds : the one of 
laminated structure is known as dardur:i ; the 
other, nop'laminatcd. is called karavellaka. 140 
Calamine is to be heated and plunged .seven 
times into the juice expressed from the seeds of 
lemon or immersed in the urine of man or of horse 
or in sour gruel or sour milk and thus purified. 

( 1 ) ll ik no« rlrjr what aulrwanntf rralljr mranl by ibe irrm 
Cha^lj . it* radical mfvimri|( ia mobile or 6rkle, heni'r il it a name 
givtft tn quirlcMlircr, 



HINDI' CHKMISTRY 


Extraction ok Zinc 

Rub calftininr with lurmcrif, the rhcbulit' my- 
robalan**, rvsin, the salts, soot, borax and on«* 
fourtli its weight of sfmitarfius attatan/tum, and 
the ai'id juices. Smear the inside of a tubulated 
enii'ible with the above mixture and dn- it in the 
sun and close its mouth with another inverted over 
it, and apply heat. When the flame issuing from the 
molten calamine changes from blur to white, the 
crucible is caught hold of by means of a pair of 
tongs and its mouth held downwards and it is 
thrown on the ground, care being lakrn not lo 
bn-ak its tubulure. * The essence possessing the 
lustre of tin which is dropped is collected for use. 

157.161 

Calamine is be powdered with lac. treacle, white 
mustard, the myrobalans, natron and borax and the 
mixture boiled with milk .and elarified blotter and 
made into balls. These are to be enclosed in a 
crucible and strongly heated. The contents are 
then (Kiured on a slab of stone—the e.ssence of 
calamine of the beautiful appearance of tin (thus 
obtained) Is to Ik- used. 163.164 

(I) Thr Brium M>. n-jil* uBIS'^nd ilrnp> « 

■'hirh wcNild mrcin pii to brr.iL tt« tiib^iltirr * 
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Or a vessel lilled with water is to be placed 
inside a kosh/hl apparatus and a perforated cup or 
saucer placed over it: a crucible charged as above 
is to be lixed in an inverted position over the saucer 
and strongly heated b\ means of the fire of jujube 
(aiarphus iujubaj charcoal: the essence which 
drops into the water should be applied (in 
medicine). [r/V/r illustrations] ib^S'ibb 

This essence is to be mixed with orpimrnt and 
thrown over an earthen dish and rubbed with an 
iron rod till it is reduced to ashes. [From the 
context it Ls evident that the operation is to be per¬ 
formed over lire.] iby-tbS 


BOOK III. 

The LVakasas ok I.vekkior Rasas 

Sulphur, red ochre, vitriol, alum, orpiment. 
n-aJgnr, anjana and kamkushMa—these are the 
eight uparasas, useful in opersilions of mercury. i 
[Here follows the mythical origin of sulphur] 
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Sui.l*MfR 

Sulphur iit of thrcr kinds; that of thr first 
quality rcsomblirs thr brak of a parrot; that of thr 
soi'Ond quality is yellow; whereas the white variety 
is the worst. Another authority says ; there are four 
kinds of sulphur areardinj; as it is of white, yellow, 
red and black colour respectively . . .the black 
variety is rare.' li-i.S 

Melted sulphur is poured into the juice of ver- 
hesina taUndutaera and thus purified. 

ve.ssel which contains milk ha.s its mouth tied 
down with a piece of cloth, over which is deposited 
finely powdered sulphur: the latter again covered 
with an earthen bowl. Heat is applied from above 
by burning row-dung cakes. The melted sulphur 
drops into the milk and is thus purified. 


Gaikika 

Gairika (red oi'hrc) is of two kinds : the one, 
pAshn/ra gairika, is hard and ropper-ioloured: thr 
other is svar/ra gairika /.r. of the colour of gold 
()'ellow). 46 

(1) Cl ..**U y de« loufrev liivrrica ruulruni; run toagtt 
] JuCr#' }aiiM un uutrvblanr ponrl & TivoiTV :...an dulfr. 9<Mr, qui nr 
ricft." •'Iji Chimw Jiu mt^m I, J07. 
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Ka^isa 

m 

Kilfisa (sulphate of iron) is of two kinds: 
vAlukA-kArisa and pushpa-kaxisa. [Thr formrr 
termed in other works dhAtuknsIsa is the {(reen 
variety and the latter, the basic or yellowish 
variety.] 51 

Its essenee is to be extraeted like that of alum. 


TL'VAKI 


.S 4 


'I'uvarl (alum): the fragrant earth produced in 
the mountain.^ of Surat is known as tuvari, uhich 
dyes cloth and hxe.s the colour of madder. ' 59 

A second variety of it called phataki or 
phullikA is .slightly yellow . . . .Another variety 
known as phulla tuvarf b white and acid in taste ; 
iron changes to copper by the proce.ss of lepa [cf. 
Bk. VIII, Mo, where the term '^9 ' is u.scd in the 
sen.se of tran.sinutation of the baser metals. The 
author seems to convey the idea that alum plays 
an important part in this pnx'c.ss.] bo-6j 

.Alum is astringent, acid, benchcial to the eye 
and killer of mercury.* 

<l) 9It. ifjtm* lakes. 

(3) qi«C«|V^ , Cf. ibr vanoai fannul« for the preparation 
ralomrl in wKtrh alum yield* ftulphurir arid and play* an impur* 
lani p.’in. 
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Alum is to Ih‘ maroralcd in the bile of Ihc ox 
one-hundred times and then its essenie is to be 
exirartod by distillation*—a veiy secret pn>t:rss. not 
to be divulged. 65 

TaI-AKA 

Tdlaka (orpiment) is of two kinds: the one is of 
a leafy structure, the other is found in balb or cakes 
and is of golden colour . . . and bright. 66 

It is purified by being digested in the juice of 
cucumber and the alkaline water of the ashes of 
^esamum or in lime water. 6(/ 

I'Alaka is to be rubbed with buffalo's urine and 
thrice macerated in the decoction of butea/romiosa 
of the consistency of honey, and then to he roasted 
in a covered crucible and powdered. This opera¬ 
tion is to be repeated twelve times. It is then fit to 
be used in medicines.* 74-75 

Take one pala of Inlaka and rub it for one day 
with the milky juice of calofropis gigantra and mix 

(I) qiHQq OMI) } hrrr diwilUliim U rxpmsiy mrniiunal. 
Couptrt 65 it borTirmtJ frtim RatSntsVft. 

(]) MihI likely a tulplunmiip ol puiath ii formnl. The proewt 
In IUirndraiirau«Knha ia mofr tricnlifK- ” Talakj it lo be ml 
inin iniBlI pwea and nibbed irilh limr tratrr and the alkaline walrr 
derind frum the ath cd erdywa/Sej aifrrm and it then to br 
enrliMd in rarbonatr cl pnt.tth and nuticd." 
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it tvitli the same weight of oil and heat it in an open 
place for 7 days and nights together. Collect the 
white e.ssence when it has cooled down. ' 

.MA.\*ASjr||.A 

.Manas.rila (realgar) is mixed with one-eighth 
part of its weight of iron-rust, molasses, bdellium 
.md clarified butter and enclosed in the kosh/I appa- 
ratu.s [see p. 6g] and strongly heated, when it yields 
its essence. Q3 

Thk .\NJA.VAS 

The .\njanas (collyriums): of these tJierr are 
Sauvlranjana, Ka.sAnjana. Srotonjana, PushpAnjana, 
and Niinnjana ; their properties arc described below. 

97 -yS 

Nlh'injana is a kilUr of gold [cf. the killinf' of 
gold, silver, iron and copper in V'Agbha/a, p. 55] 
and induces softness in iron, /.c. readers it easily 
pulverizable [as the iron becomes impregnated 
with the brittle sulphide of iron : cfalso Bk. viii, 38.] 

104 

The essence of the anjanas is to be extracted 
like that of realgar. 

(I) II If rrident ihal ibe operation if lo br perfivTnnl In a 
staff Rtoct or in ibe koth/i ^apparatut dcacn'lMd below under 
rraJfar. 
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[W'r quntr below tin* account given in Dult'i« 
"Materia Medicaof the Hindus" as our author gives 
rather scanty information on this point; 

“ Galena or sulphide of lead is called anjana 
or sauviriinjana in Sanskrit, and krishna surma in 
vernacular. It is called anjana which literally 
means collyrium or medicine for the eyes, from the 
circumstance of its being considered the best appli¬ 
cation or cosmetic for them. The other varieties 
of.anjana mentioned arc SrotonjAna, PushpAnjana 
and KA.sAnjana. 

" SauvfrAnjana I is said to be obtained 

from the mountains of Saiivira, a countr)' along the 
Indus, whence it derives its name. The article 
supplied under its vernacular name surma is the 
sulphide of lead ore. Sauvira is usually translated 
as sulphide of antimony, but I have not been able 
to obtain a single specimen of the nntimonial ore 
from the shops of Calcutta and of some other 
towns. The sulphide of antimony occurs in fine, 
streaky, fibrous, cr)'stailine. masses of a radiated 
texture: The lead ore on the contrarj- occurs in 
cubic masses destitute of rays and is tabular in its 
rr}'stalline arrangement. 

" Srotonjana ) is described as of white 

colour, and is said to be produced in the bed 
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of ihr Vamunu and other rivers. It i.< railed SafTrd 
Surma in the vernacular, and the article supplied 
under this name by Hindustani medirine-vendors is. 
calcareous Iceland spar.' It is used as a collyrium 
for the eyes, but is considered inferier to the bl.ick 
surma or galena. 

“Pushpnnjana is de.scribrd as an alka¬ 

line substance. I have not met with any vernacu¬ 
lar translation of this ivord nor with any person 
who could identify or supply the drug. Wilson, in 
his Sanskrit-English Dictionary, translates the term 
as calx of brass, but I know not on what authority. 

“RasAnjana is the extract of the wood 

of herberh Asiatiea called rasot in the verna¬ 
cular."] 

KSarku.sh/AaOT is produced at the foot of the 
Himalayas . . . Some are of opinion that it is 

the excrement of a new-born elephant ... it 
is of white and yellotv colour and is a strong 
purgative.' 109-iia 

9 


(1) S«<e, kowrer, mmte p. 55. 

(j) Not nil oude onf. Arrnrding fo WilsOtt, If mrdiH- 

nal rarth. dwrribed u of iwo colourt, oor of ■ ■Urery and iKr 
r4h9r d a gold rolour. 
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Thk C«*m.mox Rasas 

Kampilla. Chapala * GauripnshAwa. NavaMra- 
ka. Kaparda, Agnijara. (lingula, (jirisindQra, .Mr/d- 
darasringakawi : ihcM" art* the eight common Rasas 
regarded as useful adjunrts to chemical operations 
by Niignrjuna and other experts. i JO-1J i 

Kampilla' is like brirk-du.st ... a purga¬ 
tive . . . natural product of Sural . . . 

and a vermifuge. 

(j.'iuripAsliAna' is of the lustre of rock-crystal, 
conch and tumierit’ respectively ... its white 
essence is to be extracted like that of orpiment. 

IJ4-IJ5 

Navasaka a.\d othkk Rasas 

• 

XavasAra fsal ammoniac) is begot of the decom¬ 
position of the shoots of bamboos and of the wood 
of (artya arborea ; navasAra is an alkali, its an¬ 
other name is chulikAlavaMa (lit. salt deposited in 

-^ -- ^— 

(l) Inriuding ChjpaU Ibne are nine rnmmnn Run* ; but 

CbapaLi hu nirrjdj bern roniidmd *% ■ nuhinu (ler p 87) 

(a) Tbe red mcalr powder eorrrinx the rjpruln ct mallatai 
PhlUiffrmuM. al»o known v lunuli. it i« not rlrar why this 
*abitanc« ihoold hjvc found a place amon^ tbe producti oi ihr 
miners kingdoai. 

(j) Nhl earj 10 identify , bt., it meont white Mooe or marble. 
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th« hearth), it is produced during the burning of 
the brick ... it kills mercur}*, liciuclics iron, 
is a stomachic, an absorbent of the spleen, and aids 
digestion after much eating.' laj-ijg 

VarAtaka (cowrie or marine shell): alchemists 
prefer shells which are of 3*cllow colour, knotty and 
possessed of circular lines on the dorsal side . . 

macerated for three hours in sour gruel, it under* 
goes purifications.* 130-134 

Agnijira is a substance discharged from the 




(1) ll i< o( inlemt lo note ibxt Rojric, who wriSe In 1837. 
lh:it "no Hindu irork on ihii lubjrct (rhraiHrji hu jrt 
bern tnnililaig' and It bold enough to pndin that “Sal aminaoiac 
mutt hair bern familiar to ihr Hindut, rrcT ilncv lhc]r hatr burnt 
bricks, at ihejr now do, with the manure of animali at tom* mj^ 
utually be found crrtullixcd at the unbunil rximnuijr of the 
lain."—“Antitjuiljr ol Hindu Medicine." Ro/lc’a tumiiia baire 
proved to be lilerall/ correct. The word ".\avai 4 ra~ it apparentlv 
of Peciian origin being corrupted from ''.Vaniadar." 


19) The text b almoK cxactljr the tame at in “Raiendraiira. 
tawgrahn," which give* an additional method of purifying the 
cowrie, namrij:—"Dig a hole in the ground and 611 it partly with 
the hntk of paddy, now place on it a crucible containing cotrriei, 
carer It with cow^lung caket and tet 6re to the mao. By thit 
prorsttthecawrietarercdacedtoaabci.'’ ftitlhrlime thut obtained, 
wbicb it often uted In mtdidne. 


7 
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womb of a kind of sca-rrocodilc and dried in I hr 
sun.' 1.15 

(jirisindgra (lit. vermilion derived from the 
nocks) occurs among the big mountains (inside thr 
rocks). 137 

Hingula (cinnabar : Syn. darada. see p.yK ) ; 
quicksilver extracted from it is asrihcaciousas killed 
sulphur. When darada is placed in a retort and 
its essence collected in water, it yields the same 
substance a.s quicksilver— of this there is no doubt. 
(The apparatus referred to is shown in the 
illustrations). I4i>i44 

MriddarasringakaiR [various readings of thr text 
arc given; it is not easy to make out what subs¬ 
tance is meant]. It is yellow and of leafy structurr 
and occurs in Gujurat and round about mount 
Abu. 145 

KAj'ivarta ((-apis lazuli) has a bluish tint but 
nith slight admixture of red ... it is killed by 
licing powdered in combination with lemon juice 
and sulphur and roasted 7 times in a covered 
crucible. 149-133 

(1) Nui idroiifitd. Perhap* Ibv orixin i* mjrlhiral. ■> t« a 
rmrodile, bui a* is wrII-kfKia’n this Saurian never Aouriihes in ihr 
Arrnrdinx In (|V fngiz agnijira Is a marine mrdirinal 
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BOOK IV 
Thk Gkms 

1 he gems also are regarded as the ageneics, 
whieh help the lixalion or coagulation of mrri’urj’. 
These are the gems: Vaikninta, Sui^'akilnta (sun- 
stone), liirakam (diamond), Mauktikam (pearls), 
Chandraknnta (moon-stone), KAjiivarta (lapis lazuli) 
and Gani</odgara, the emerald (lit. derived from the 
vomit of Garu</a); the topaz, the sapphire, the 
coral, the cat’s eye arc also reckoned among ihe 
gems. Tlie.se ^re to be carefully collected for the 
lixalion of mercury.' 

(l) ThT' ruby jnd the lircoo are al»o immluKicd Tli* 
Vaikr inta *‘ii a kind jgrm uid ti» rEwmule a diamitod. and lu br 
• d Mmilar propenin.** Wilson Surrak-lnta and Chandrakiintd 
afv gftn* oi fabulou* csi»<rnrr« Bupp«»vtJ fo br funned by Ibr 
ruaj^Liiion id iKr ray^ cd the fun and maun re«pr<i.%*Hy They 
may alvj rr/rr fu •omr Min of irry»ul4 The dorrpci.m of the 
uChrr ihin diamond, is meagre and vague. Tbe fulluvring 
fr<»m ManimUa or “A Treati«e on Grma** by St/ Raja 
Saurindra Muhan Tag*^, Mua D>v . vill. t<i a rwtajn eitrnf. 
make up for the defirienrie* 

‘‘Mention n made uf grmi and jnvd* in ikr enrlie^ wriling* of 
ibe Hindum Tbe Veda« apeak of a pUre illuminated by nibie* 
and diamundi. which gave imiI a light a* lefutgml at that td ibr 
planets PrrriiHit alon<-i play a prominent pan in the mylhdugic** 
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VajkaJ/ 

Vajraiw (diamond) is of three kinds: male, 
female and hermaphrodite, and its medicinal pro¬ 
perties var)‘ in excellence in the order in which 
they have been spoken. 26 

The one with 8 anprles and 8 faces and 6 cor¬ 
ners. very brilliant, with the play of rainbow- 
colours' is known as the male diamond, whereas the 
female diamond is flattened and rounded whilst the 
neuter is rounded, obtuse-angled and slightly heavy. 

27.28 

Each of these again is dividod into 4 cla.s.ses 
according to its colour namely: Brahmawa, Kshatrij’a. 
V’alrj'a and 51 ldra.* 30 


of ike Hindoi, in fcktir Ir^dilioas. porms and legcndi. In the two 
^rcwl rpin u( Hinduilan. ihc RamajaBB and Ike MahabharaUi 
frequent mrnliun it made ai tiinn and pearlt with which ike kinjpi 
and ike pr\>plc of the peHod uted to deroraCe tkeir person '* 

(1) The hi|^h reftartiTe and ditperuve power of diamond ■■ 
cridratlj referred lo. 

3) ** Diamnadt white like Ike conch, waterlily, or crystal are 
Brikmanai: ihgnc avhirk are red like ike eyrt of Ike hare «re 
Kakainyat, ihote which are vcrdani like the cool pUniaindeaf 
arc Vauyat ] thote which reremble in colour ibe clean tword, are 
known at 5 udrai." M«iiiindla, i ioo. 
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Diamond is a brstowor of long life, a tonic, an 
allaycr of the three derangements [namely, of air 
plilcgii and hilc], a killer of all the ailments, a fixer 
of mea'ur)’, a subduer of death—in short it is like 
nectar. 

Diamond is digested in the decoction of kulattha 
{doUchos unifiprus) or of kodrava {fasftMlMm 
scrohiculatum) for three hours and thus purified. 
Diamond is to be macerated four times in the blood 
of the bug and enclosed in a ball made of the 
flesh of the musk-rat and then to be roa.Hted in a 
covered crucible^ 30 times or to be heate<l 100 times 
and plunged in the decoction of kulattha. 34*37 
Diamond is to be placed in a co\'errd crucible, 
the inside of which has been coated with realgar, 
rubbed with the decoction of kulattha and the 
juice of artofarfius lakpptka and roasted ti times in 
succession in the fire of dry cow-dung cakes. It is 
then heated too times and thrown into pure mer¬ 
cury—the diamond is thus killed and rcduiredfo fine 
ashes. 3^*3‘l 

The veracious alchemist SomaseninI,after having 
convinced himself of the success of this process 
by his own experiments, has given it to the world. 

40 

Diamond is to be 7 limes smeared in the blood 
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of the bu(; and dried in (he sun and then to be 
placed in an iron pot and hllrd with the juice of 
castia sophora and heated 7 times. The diamond 
is sure to be reduced to ashes. This pitX'e.ss has 
been described by the sage Rrahmajyoti. 41-4.1 
Diamond smeared with the powder of lead, 
levigated in the juice of the fruit of madana {randim 
dumetorum), and roasted 30 times in a covered 
crucible, is reduced to fine powder, which is to lx- 
used in medicines.' 

General Process of Redlxint. Gems to 

.\SHF.S 

.‘Ml the gems with the exception of diamond 
are killed when roasted eight times with a mixture 
of realgar, sulphur and orpiment, rubbed in the 
juice of artofarpus lakoocha. 63 

Take asafeetida. the five salts, the three alkalies, 
rumex vfsicarius, sal ammoniac, the ripe fruit of 
the croton plant, jnliimukhi (amthericMm tuber¬ 
osum). nidanti (asdepias rosea), the root of 
plumbago tteylauiea, and the milky juice of euphor¬ 
bia mmiii/uorum and ealotropis gigautea —rub all 


(1) Onr or taro promim no* mrnliuned by our autb<« nuT 
br qnalml from “RjiarmlrarhiBtaiiuiiU" 
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these together and make them into a ball. Flare 
inside it the noble and lurk-yielding gems. Wrap 
the ball with the leaves of betula bhojpaltm and 
lie them with thread and enclose the ball again in 
a piece of cloth and suspend it in a doldyantra 
(see Rk. l,\) filled with the acids and sour gruel 
and apply strong heat for three days and nights-- 
the liquid principle of the gems is thus collected. 

64-69 

Powdered pearl is to be nibbed with the juice 
of rnmex vesicarius and then transferred inside a 
lemon and stowed in a mass of paddy. .\t the end 
of a week it is heated in a cnicible and liquefied.* 

70-71 


''Take ike root of keiU or td ike mitiin pkiri 
kerhmftnm^ ikrrc oM, and mb It inin a pate *nd melomt 

rke dumond in ii and rcMil It in ■ rnvrred rmriblr wfen Ihnn. 
when iKe diamond vill be hilled." 

**An inlellifrni prr>un »buald plan* in a brau vrovl a fra|* 
which (nit (d frighi will pas water. A diamond It In be kratrtl 
4f>d plonjprd into this unnr. TkU pfnc eaa being reprslrd tFsiral 
limes, ihc diamcmd it killed." This last rwHpe is also to be found 
in Sarngadhara Cmiplcfs <44>45) do nol orrur In Ike Beiurr^ 
Ms. 

(1) Couplets 70, 71 and 7a do noi orrur in tkr Brnum .Ms 
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Diamond, placed inside the stem of vitis quad- 
rangufaris * and heated four weeks in acids, is 
liquefied. 7^ 

VaikriVnta, which is of white colour, liquefies when 
macerated in the juice of rumtx vfsitarius and 
exposed to the sun for a week. 73 

Take the juice of pandanut edoratisstmus 
rock-.salt, svarna pushpikti toother with cocdnelta 
insect. Vaikrinta melts on being digested in this 
concoction for a week. 74 

BOOK V 

On .Metai^* ( shfirw ) 

The pure metals arc: gold, silver, and iron. 
Tlir piitilohas (lit. metals emitting a fcclid odour) 
are two : lead and tin. DhAluIoham is iron 
proper and often conveys different meanings. 'Fhe 
alloys are three in number: brass, bell-metal and 
vartaloha. i 


(0 SIfSift arrunling to *VaMlfi>IaMb«btindhu** n ihr *amr 
*• rtlit fmairaagmUrit. 

(j) Loba (lit. iron) ia otten u>ad in the viilcT Miuc at a inctal. 
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Goli> 

Gold is known lo be of live kinds:—of which 
3 are attributed to mythical and celestial origin; 
the iourth is called kshanija (lit. begot of mines): 
the 3lh is obtained by the transmutation of the 
baser metals. (See Bk. VIII. 80-83.) 3 

Gold is lo be purilied and killed, as otherwise 
[if taken internally] it rubs one of strength, virility 
and happiness and brings a scries of maladie.s. 11 
Gold-leaf of the weight of one karsha is to be 
smeared with salt and placed between two earthen 
saucers and heated on a charcoal Hrc for an hour 
and a half when its true colours will come out. I 3 
The best method of killtHg all the metak is 
with the aid of the ashes of mercury.* The next 
best is through the agency of the roots, Mherrns 
killing with sulphur is least to be recommended. 13 
When a metal \s killed with ariloha (meaning: 
not clear), it is injurious. Gold-leaves, pierced 
with holes and coated with a p.Tste of lemon juice 
and the ashes of mercurv' and roasted ten times 
are thereby killed. 14 

Project into melted gold iut own weight of the 
ash of marrur)'; [when cooled] powder it and rub 


(1) Gcocnlljr fulphide of lammrj Itm p. 6 j)i 
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il with Icmon-juicc and cinnabar and roaiit it in a 
covered rniribic twelve times. The gold thus 
acquires the colour of saffron.' (cf. Kasiiraava 

•Wl. «i, p. 74)- '5*'^* 

Gold-leaf is killed by bring rubbed with one- 
fourth of its own weight of ktUtd mercury and 
acid of any kind and roasted eight limes.'. i; 

SiLVKR 

Silver is of j kinds : namely sahajam (of mythical 
origin), begotten of mines and artiHcLal. 11 

Silver melted with lead and borax undergoes 
puritication . Arrange on an earthen di.sh a 
mixture of lime and ashes in a circular row and 
place in it silver with its equal weight of lead. 
Now roast it over lire until the lead is consumed. 
Silver thus purified is In be used for medicinal 
purpo.ses.) * (Cf. p. 68) 32-34 

(0 TbU rrferi to the ootioo th^t thf tnbllmoto of 

(arfitioQ* rinnabjr (rermilion) rucuatnt gt>kl. 

Il will br »c«a ihjil shhuajph killimg with sulphur dirfcl ts 
not rr«’umin<fMlcd« the Kold U in reality omvrTird intu the Miiphidr 
and 4.trrward« Into mrtaliU* *** * vtaie ul powder Ser 
ukder "Killing ol Mrtab." 

(j> C’f RAidrnava 4||f« **Sil?er 

w purifird by bring mclird with lead and the A«lir« 1 he prorra u i 
^ prjM*lirany that ul rupcIUfion. 
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SiK’cr-tcaf is to b«? nibbrd with mercury and 
the juiire of artocapui lakoocha and is to be em> 
bedded in sulphur and heated in a covered erurible 
over a sand-bath: when rold, the mass is onre 
more rubbed with orpiment and acids and roasted 
13 times. By this process, the silver is reduced to 

35-37 

.Silver is reduced to ashes by In-'ing 3 times 
rubbed with powdered iron pyrites and lemon juice 
and roasted in a co%'ered crucible. 3X 

Take 4 parts of silver-leaf and one of orpiment 
and rub them with the juice of lemon and roa.st the 
mixture and repeat the operation 14 times and thus 
silver is completely incinerated.' 40-41 

COPHEK 

There arc two varieties of copper: the one 
brought from Nepal is of superior quality; that 
dug out of the mines of other countries is desig¬ 
nated MIechchha. ‘ 44 


(1) Wc rooiplrfc ih# .atxoani «iih an cxirftri fruen Rn- 

•mlriuirjMai^hj : **Sivrr*feaf ifl pintrd with bolr» and «mraml 
with taricr iU iari£hl <>f nnnabar and ■ubjertfd lo di«fillali*»n in 
Ihc Pilanj Yantra («rr Hk. IX on jppjmlaA) The mrmn rismr* 
and kitlnt rnnainv brhind.** 

(a) T>if jpvnmc* irrrn fa* » barbarian or a forrifiMV. 
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Copper<|paf is killed by being rubbed w'ith 
lemon-juice, sulphur and mcrcuiyand roasted thrice 


There are three kinds of iron : namely, munda/w 
(wrought iron), tlkshnawr and kAntam; mundam 
again is of 3 varieties: via., mridu, ku/i/Aam and 
ka</AraiM. 

'Fhal which easily melts, does not break and is 
glossy is mr/du ; that %vhirh expands with difficulty 
when struck with a hammer is known as kuM/Aam: 
that which breaks when struck with a hammer and 
has a black fracture is kai/Tiram. 7i-7- 

Tlksh»a»7 (properly cast-iron, steel) : there arc 
ft varieties of it. One variety is rough and free 
from hair-like lines and has a quicksilver-like 
fracture and breaks when bent, .\nother variety 
oreaks with difliculty and presents a shaq> edge. 

75-78 

Knntam: there ate 5 kinds of it. namely, 
bhrAmaka, chumbaka, karshaka, druvaka and romA- 
kAnta. It possesses one, two, three, four and five 
faces and often many faces [with which to attract 
iron] and is of yellow, black and r«’d colour respec¬ 
tively. The variety which makes all kinds of iron 
move about is called bhrAmaka, that which kisses 
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iron is railed chutnbaka, that which attracts iron is 
called karshaka, that which at once melts the iron 
is called dravaka (lit. a solvent) and the tilth kind 
is I hat which, when broken, shoots forth hair>likc 
iilamenis. 84>K9 

Merrur)' is like an intoxicated elephant and 
kiinLaM is like the bent hook wherewith to restrain 
it. The wise man digs it out of the mines. That 
which ha.s remained exposed to the sun and the 
atmosphere is to be avoided.' 9^-93 

If water is kept in a vessel and oil poured over 
it and the oil does not spread about ; if asafetrtida 
gives up its odour and decoction of ncem 
aeaHirachta} its bitterness and milk, being boiled 
in it, does not overflow but rises high like a peak 
—if such be the characteristics of the i-essel, know 
that it is made of knnta iron. 94 

Powdered iron is to be macerated awhile in the 
decoction of the three myrobalans, in row's urine 
and then to be mixed up with rlarihed butter and 
fried in an earthen vessel and stirred with an iron 
rod until a blade of straw thrown over it catches 
fire. The iron powder is to be pounded and the 
above process repeated fi>'e times. 


(1) Coupleli 84-93 arc ukco bodiljr fmat RatSaara. 
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Or iron is roasted four times in a covered 
rrurihir with the decoction of the myrobalans and 
is reduced to fine powder.* 104-105 

Leaves of likshwa iron are repeatedly to be 
heated and plunged into water and then to be 
powdered in a stone mortar with an iron pestle 
* * * The powder of iron thus obtained is to 

be roasted twenty times in a covered crucible in 
combination with mercuiy* and sulphur, and after 
each roasting the powder of iron is to be pounded 
as directed above—iron thus reduced to ashes is to 
Ite used in medicine. io7>iio 

Take one part of iron and twentieth part of its 
Weight of cinnabar and mb them with lemon juice 
and sour gruel and roast the mixture in a covered 
crucible. The operation being repeated 40 times, 
kitntam, tikshira/n and munda«r*are killed-of this 
there is no doubt. 113-114 

Take of mercury one part, sulphur two parts 
and iron powder three parts and mb them with the 
juice of the Indian aloe and after 6 hours Iran.sfer 
the mass to a brass-vessel and cover it with the 
leaves of the castor-oil plant. At the end of an 
hour and a half the mass will become heated. It is 

(i> raeprj-£»b pris^iil/ lb* «a oe m ihx a.'Chi ojp'.m. 
wk<i AMTibes it to (See p 61.} 
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ihcn buried under a heap of paddy grains and 
taken out after three days and then powefered %'eiy 
line and the contents passed through linen.' All 
the three varieties of iron are thus completely killed. 
(Jold and other metals can be killed by this process 
after being reduced to line powder like iron. 

134 - 1.17 

Rust of iron is to b<* heated and powdered till 
it is reduced to fine powder- this Ls railed 
maad&ra.' 147 

The qualities which reside in killed iron an- 
also to be found in the rust of iron, hence the latter 
may be substituted for the treatment of diseases. ' 


Vangaw (tin) is of two kinds kshuraka/i* and 
mirrakaiw : the former is endowed with superior 
qualities: the latter cannot be recommended for 
medicinal usm 153 


(1) "Ramdnctriiuoanlia** has ihr ume raripe mlh •lialn 
v«riatiun> Arruniin{ lu ii ihr povdrr b w> fine llul a n> 

water like m durk " Cl below p 119. 

(a> Analjraiii of ** Mandura"; wte Appendix I. 

Ij) Tbia ruupirt atan ocxwra in Raaendrm.trxaaai|rjlia 
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KshunikaM is white, soft, cool (to- the touch), 
readily fusible and brifjhl and docs not clink (when 
struck). ‘54 

Murakajvi is dirty white ♦ * ♦ This Ls 

an anlhclminlic and a destroyer of the urinary dis¬ 
orders. ‘55 

Molten tin is dropped into the juice of Negundo 
vHex mixed with turmeric: the process being 
repeated 3 limes, the metal undergoes purification. 

‘54-‘5<> 

Tinfoil is to be smeared with a paste of orpi- 
ment and the milky juice of Calotrof is pgantrn 
and then to be covered with the ashes of the bark 
of Ficus rdigiosus and Tamarindus /udicus and 
roasted and then reduced to ashes.' 

Lead 

Slsakam (lead) is readily fusible, very heavT, 

(I) A few more reripa ue ot which orpimeni 

plijri an important part: Ih* one qiiulcrJ below from Raicndra. 

■ Irouwgraha will jield Ihe ** ath " of tin in the ihapr of an oxide 
** Melt tin in an earthen pot and to the molten metal odd an equal 
weight of powdered turmerir and Ajowan ojtmait) and 

cumin Mcdr, and ofterwordt the a>be* of the bark ot TmmarimJni 
ImJirmt and FiruM rrUgiotta and conlinne itirring oe'er Sre. The 
tin will be reduced lo eihri " 
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presents a black and bright appearance on fracture, 
is of fcEtid odour* and black exterior. 171 

Take ol lead 20 palas and apply strong heat 
to it and drop into the molten metal one karsa of 
mercur)’ and throw into it one after another the 
ashes of Ttrmlnalia arjuna. T. beHerica, pome¬ 
granate and Achrranthes asptra. weighing one 
pala each. The mass being vigorously stirred with 
an iron spoon for .20 nights in succession, the metal 
is calcined yielding a bright red ash.' >7^*179 

(I) Lead and hran (*ee below) arc Hid to emit an ol(en«Tr 
odour In ronnrrlion with thi> It ii Inirmtinx to read Protewor 
W, E. Aj-rton'* addicu ** On the Smell of MetaU ”—Bril Krutt. 
Rep. iSgS, p. 77a Cl. alK>‘‘AIHi. Stt." TrmJ., lai, a* well as the 
opening lines ol the present Book describing tin ami lead “ as 
metals u( fcrlid odour." In the STrian AIrbemr "Silrrr is dis- 
linguiihed from tin by its absence of foetid odour”; rei'anJinK this 
M. Brrtbelol very pointedly remarks: "on roil qurrodrur propre 
que d^agenl In mfmaua (rotlds arre la main, ou bten au coolart 
■Tune matifrr organique, jouaii un r&ie important dans Icur dtude 
rber Ics anclriu auteurs; importance que cettr udeur a perdue 
aujoutd'hui —"La Chimir au moyen kge”: T. ii. tat (trad.) 

(a) The following process is given biXh In the "Rasendra- 
chinldmaui ” and " RaseiidrasirHmgraha" i *' Rub lead irilh the 
juice of luiicd and mell it in an earthen pot add to it one 

founh its weight of the ashes of Aih»lmia and atkjrtnthtt atprrm 
and stir the mass with a rod AdkattJa eairca and heal orcr a fire. 
Repeal Ibr process seven limes. The lead will be turned to 
rermilion-likc powder " 


8 
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Leaves of lead are to be smeared with a paste 
of orpiment and the milky-juice of Calotropis 
gigantea and roasted in a covered crucible till the 
metal is entirely killed. 184 

Brass, BF.tx-MrrAL, &c. 

Pittala (brass) is of 2 kinds—ritikA and kaka- 
luni/i : the former on being heated and plunged 
into sour gruel turns copper-coloured. 192-193 

Brass, which is heavy, soft, of yellow colour, 
cap.able of resisting strokes, is to be recommended. 

'95 

Brass, which is light and of effensive odour, is 
not good for medicinal purposes. 196 

Brass, smeared with a paste of lemon juice, 
orpiment and sulphur and roasted 8 times, is re¬ 
duced to ashes. The process of killing brass is the 
same as that of copper. 201-202 

KAmsya (bell-metal) is made by melting together 
8 parts of copper and 2 parts of tin. 205 

It is completely killed by bring roastad 5 times 
with sulphur and orpiment. 210 

Vartalohawi is produced from KAiNsya, copper, 
pittala, iron and lead; hence it is regarded by 

metallurgists as an alloy of 5 metals . 

It is killed with the aid of sulphur and orpiment. 

212-216 
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BOOK VI 

Initiation into Discihi.f^shii' 

[Thin chapter is full of directions for thr myntir 
Tnntric rites after the performance of which ihe 
pupil is to be initiated into the secrets of mrrrurini 
lore.] 

The in.Htrurtor must be wise, experienced, well- 
versed in chemical processes, devoted to .Vwa and 
his consort Piirvatl sober and patient. The pupil 
should be full of reverence for his teacher, well- 
behaved, truthful, hard-working, obedient, free from 
pride and conceit and strong in faith. 3-7 

Chemical operations are to be performed under 
the auspices of a ruler, who is God-fearin){, who 
worships .Viva and Pnrvatf and whose terriiory is 
free from anarchy; and the l,aboratory, to be 
erected in the depth of a forest, should be spacious, 
furnished with 4 doors and adorned wit.'i the 
portraits of the Gods. * 3-'5 

Take of gold-leaf 3 nisias in weight and quick¬ 
silver 9 tiisias and rub them with acids for 3 hours. 
.Make the amalgam into a phallui (emblem of dTiva, 

the creative principle)..the phallus 

to be worshipped in due form. By the mere sight 
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of the phallus of meit'un', the sins accumulated by 
the killing of i.ooo RrAhmans and 10,000 cows are 
redeemed. I9>}j 

The science of mcrcur)’ was communicated by 
5 iva himself and is to be imparted by the instructor 
to the disciple according (o the prescribed ruic.s 
willi closed eyes. JO 

[Herr follows an account of certain disgusting 
and obscene rites borrowed from Rasarwava and 
other TAntrir works.] 

The apparatus and implements as also the 
ingredienLs required for chemical operations (see 
next Book) are also to be addressed in prayer . 

.and the names of the 37 alchemists 

to be invoked. [Sec opening lines: Bk. i, p. 77.] 

53 -<>« 

The science of mercury is to be strictly kept a 
si’cret . . . . if it is divulged, its efficacy is 

gone 70 


BOOK VII 

O.N THK LABORATOkV 


The Laboratory is to be erected in a region, 
which abounds in medicinal herbs and wells . . 
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. . . it is to be furnished with the \'nriou8 

apparatus. The phnllus of fneri'ur>‘ is to In* pl.nrcd 
in the east, fumares to be arranged in the south* 
east, instruments in the south-west; washing oper¬ 
ations in the west; dr)'ing in the north-west.' . 

.The kosh/l apparatus for the ex- 

trartion of essences, the water vessels, a pair of 
bellows and various other instruments are siso to 
be collected as also the threshing and pounding 
mortars, the pestles, sieves of various degrees of 
fineness, earth for the crucibles, charcoal, dried 
cow-dung cake, retorts made of glass, earth, iron 
and conch-shells, ’ iron-pans, &c. i-i8 

'Fhose who arc truthful, free from temptations, 
given to the worship of Devas and BrAhmanas. self- 
controlled and used to live upon proper diet .and 
regimen—such arc to be engaged in performing 
chemical operations- 30 

.Such herbalists as are not deceitful and arc well- 
versed in the knowledge of the drugs and plants 
and in the language of many countries should be 
employed. 3 -* 


fl) Prohably lime rnirihlei and ine*al. 
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BOOK VIU 

On Technical Terms 

For the comprehension of ignorani physicians, 
Somadeva' is now expounding the technicalities as 
made use of by experts. i 

'file physician is entitled to half the share of 
prepared mercury and eighth part of medicated 
oils and and seventh part of prepared iron 

and other metals. 2 

Mercuary, on being finely robbed with melted 
sulphur and other minerals, attains thy tint of 
collyrium and is called kajjali (see p. bi ), w hich 
again on being rubbed with a liquid substance is 
known as Rasapanka (lit. mud of mercury). 5-6 

Tests for Kii.i.ki> Iron. 

Killed iron is that which in the shape impaJpubIr 
powder floats on water and when rubbed iK-lween 
the thumb and the fore-finger I'nlcrs the lines: 
which, on being mixed with treacle, ahrus fi., honey 


to luthor rvidcnll; rrpmdum ihim rkaplrr fnun a 

Mandird work on Ihr Mibjeri bj Soaudera. Tfcnm i* a work 
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and ghee and heated, does not revert to the natural 
state; which floats on water like a duck and does 
not sink down even when heavy things like paddy 
grains arc placed over it. (Cf. ante p. lit, foot-note). 

25-38 

Killed iron (or a general in tilled metal) is 
that which on being heated with silver does not 
mix (or alloy) with it.* 39 

Antimony from Stiunite 

NllAfljana,' mixed with tlksh^ram (cast iron) and 
strongly heated several times, yields a superior 
kind of lead which is readily fusible and is of mild 
black colour. 38 

[Here follows a list of metaphorical expressions 
which arc technically used.] 


nxmed Ra*endrarhi^^iiMiJvi bj Son%»drv 9 . We hope to nodrr il 
In ibr wrond volnmr. 

(1) Thr Poona ed. hn Mthrr; but 

ihr Benirrs and ihr KAimlr Mm*, rrad a ^**>1 a»r 7 miM 
with tiJtrr Thr Ulirr u no doubt the romrl rradinf. 

(3) Stibnitr A Bjrnoayni for il •• MjaviruBjana. Thr "loprriir' 
kind of InMt" u cvidrnllr rnlimnaj. 
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Ckktain Other Technical Terms 

The resurretlion of the dead is known as 
utthApana (lit. raising).' 39 

The capacity of mercury to swallow food [i. e. 
to combine with certain substance.s or to lake up 
the qualities inherent in them] is known as grAsa- 
mAnam. 64 

Mercurj’, alloyed with one-sixty-fourtli part of 
its weight of gold or silver acquire.^ a mouth where¬ 
with to swallow even hard metals. 68-69 

Lepa. kshepa and kunta signify dhuma i. c. 
smoke. By the process of lepa is meant the 
conversion of iron into gold or silver. 80 

The conversion of iron into gold or silver with 
the aid of mercury thrown into a smoky flame, 
emitting vapour, is known as dhAmavedha (lit. 

pierced by smoke). 83 

The conversion of a small quantity of a metal 
into gold through the agency of mercury. 

. . . .which has acquired a mouth (see sloka 68), 

is called rabdavedha,' 84 

V--;-——- 

(■) ronvenion d hIM irtw into Ihc mcullic (talc. 

^ (j) It !■ In br rr^rrtlrd that the detail* oi the proeewet hare 

been withheld. We bare here aufirient indiraliua uf the belief ia 
the tranunalaliofi of mctali The praeraae* here aientioaed are 
probabljr of the ume oaliirc a» siren in Raaamava. 
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Somad(.'va collected these brilliant gems of tech* 
nical terms with (^‘at care from the ocean of 
mercurial lore and strung them into a necklace 
which adorns the best of physicians in assemblies. 

Htt 


BOOK IX 

<).\ Afpakatcs the (Yantras) ' 

Somadeva will now give a brief account of the 
apparatus after having consulted innumerable works 

on chcmislrw* i 

• • 


DoiJi Yantrait 

DolA yantram : a pot is half*filled with a liquid 
and a rod placed across it.s mouth from which is 
suspended the medicine tied in a piece of cloth. 
Tlie liquid is allowed to boil and a second pot' 

inverted over the first. 3*4 

-- 

(l) Vuir illiiirtrJillons: Apprndiic II. 

(j) Thb chapter alto it cvidrolljr quoted from lla wtirU nl^ 
Somadera. 

(j) Uniras ulbcrviic ftlalnl carlbrn pota afr mranl. 
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SVKDANI YaNTRAV 

SvrdanI jTintram : a pot with boiling water has 
its mouth covered with a piece of cloth and the 
substance to be steamed is placed on it and a 
second pot arranged in an inverted position over 
the rim of the first. 5 

PiTANi YaNTRAJT 

PAtanA yantrasr [lit. apparatus for sjblimatioi> 
and distillation] : two vessels arc adjusted so that 
the neck of the one fits into that of the other. The 
junction of the necks is luted with a composition 
made of lime, raw sugar, rust of iron and buffalo's 
milk. [Tedious details are given as to the exact 
measurement of the vessels.] 6-8 

Al)HA.Sl>iTA.N'l YaNTRAJR 

AdhaspntanA yaniram: a modification of the 
above apparatus in which the bottom of the upper 
vessel is smeared with the substance, the vapour 
or essence thereof condensing into the water of 
the lower one. Heat is applied on the top of the 
upper ves.scl by means of the fire of dried cow- 
dung cakes. q 
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Dhf.kI Vantraj/ 

DhckI yantram : below (he nerk of the pot is a 
hole into which is introduced the upper end of a 
bamboo tube, the lower end of it fitting into a 
brass vessel filled with water and made of two 
hemispherical halves. Merruiy mixed with the 
proper ingredients is subjected to distillation till 
the receiver gets sufficiently heated. 11*14 

ViLfKl Ya.vtra-y (Sand-bath) 

VAlukii yantram (sand-bath : a glass ffa.sk with a 
long neck containing meriurials, is wrapped with 
several folds of cloth smeared with clay and then 
dried in the sun. The flask is buried up to three- 
fourths of its length in sand and placed in an 
earthen pot whilst another pot is inverted over it, 
the rims of both being luted with clay. Heat i.s 
now applied (ill a straw placed on its top gets 
burnt. 34-3^ 


I,AVA,VA VANTKAiir 

If in the almve apparatus salt is substituted fur 
sand, it is called lava^ra yantram (salt-bath). 38 
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Nii.iKi Yantrav 

If in ihr above an iron tube br substituted for 
the glass flask, it is railed nnlikA yantram. 41 

Plarc the rrurible containing rhemirals inside 
a m.ass of sand and apply heat by means of row- 
dung rakes. This is known as the Rhudhara 
yantram. 


TlKVAk'l>J(TANi Ya.VTRAJ^ 

1'iryakpitlanii yantram (lit. distillation fifr des- 
cemum) : place the chemicals in a vessel provided 
with a long tube, inserted in an inclined position, 
which enters the interior of another vessel arranged 
as receiver. The mouths of the vessels and the 
joints should be luted with clay. Now urge a 
.strong fire at the bottom of the vessel containing 
the chemicals, whilst in the other vessel place cold 
water. This (process) is known as tiryakpAtanam. 

48-50 

ViDViUHARA YaNTRAJT 

VidyAdhara yantram is for the extraction of 
mercury from cinnabar. [Two earthen pots are 
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arrangvd as in (he ilhistration. The upper one 
contains cold water and the merrury condenses at 
its bottom.] 57*5^ 

DhCha Ya.vtkaJ/ 

Dhi'ipa yantraa* (lit. fumigating apparatus); 
bars of iron are laid in a slanting position a little 
below the mouth of the lower vcs-sel and gold-leaves 
are placed over them and at the bottom of the 
vessel is deposited a mixture of sulphur, realgar, 
orpiment. etc.. A second vessel, with its convexity 
turned upwards, rovers the mouth of the lower one 
and the rims are luted with clay. Heat is now 
applied from below, lliis i.s called fumigation of 
gold-leaves. Silver m.ay also be similarly treated. 

70-74 

[This chapter concludes with a detailed descrip¬ 
tion of mortars and pestles—their sizes, measure¬ 
ments, &c.] 

BOOK X 

0 .\ THE IXGREIJIEXTS FOR CRUCIBI.ES, &C. 

E^rth which is heavy and of a pale colour, 
sugar or earth from an ant-hill or earth which has 
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been mixed with the burnt husks of paddy, fibres of 
the hemp plant, rharroal and horse-dung pounded 
in an iron mortar and also rust of iron arc to be 
recommended for crucible-making. 5-6 

Vff/.VTAKA CrUCIBI-F. 

A crucible of the shape of the fruit of br/njal 
(Solannm melong) to which i.s attached a tubulurc, 
which is expanded towards its mouth like the 
flower of Datura and which is either u or 

8 digiLs in length, is suitable for the extraction of 
the essence of calamine and other readily fusible 
minerals. 23-24 

[The particular kind of crucible described here 
is the same as referred to in the extraction of zinc 
from calamine in the couplets 157-161, Bk. II.] 

[Here follows a tedious account of the different 
kinds of crucibles to be used for different chemical 
operations.] 

Calcisatio.n, Roasting, &c. 

When metals have undergone roasting they 
cannot be roasted to their former condition (i.c. 
they lose their own properties) and they acquire 
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.superior qualities, fill up the lines in the lingers 
and do not .sink in water.* 51 

A quadrangular pit 2 cubits in length, bn-adth 
and depth respectively is filled with 1,000 cow-dung 
cakes. The drugs to be roasted are placed in one 
crucible ; this is covered with a second, the rims 
being luted with clay. The crucibles arc deposited 
over the cow-dung cakes and 500 more thrown over 
them : fire is now applied. .S 4-55 

[The description given above is that of a 
typical roasting pit. The size of the pit, as also 
the number of cow-dung cakes often varies accor¬ 
ding to requirements. It is unnecssary to reproduce 
the minu/iar.] 

The NfETALS 

The six metals are ; gold, silver, copper, tin, 
lead and iron. Kumsya and pittala (see p. 114) 
are artificially made [I'.r- alloys]. 70 

The Salts 

The six salts are: sAmudram (lit. derived from 
the evaporation of sea-water) ; saindhava (or rock- 


(l> Cf. Vlll. as-aS ; abo ibid. pp. 118-119. 
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salt): \\d^m, sauvarchaU, romaka and chulikn 
lavaxa.' 

Thf. Alkalies 

The 3 alkalies arc : rarbonatc of potash, carbo¬ 
nate of soda (trona or natron) and borax. 71 

The Oii 3 

[A ILst of plants is given from the seeds of 
which oil is expressed.] 73-75 

The Fats 

The fats of the jackal, the frog, the tortoise, the 
crab, the dolphin, the ox, the pig. man and also of 
the goat, the camel, the ass, the ship and the buf¬ 
falo are to be used. 7^-77 

The Urines 

The urines of the elephant, the she-bulTalo. the 
ass and the horse arc to be used. (Cf. antr p, 30). 

The Acii>s 

The acids are : rumex Vfsicarius. the citrons 


(1) A wjn. (gr naruin (ulimmuoiarX «• p 97. 
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and lemons, oxalis eormiculata, tamarind, the arid 
exudation of deer arietinum, aisyphus jujuba, 
pomegranate, averrkoa carambota —these are the 
acids well suited for the purilication, dissolution 
and killing of mercury and the minerals.' 80-84 

The Eahths 

Brick, red ochre, saline deposits, ashes, earth 
from ant-hills—these 5 kind of earth are recommend¬ 
ed by the experts. 85 


The Poi.so.vs 

Kdlakuia, aconite ferox, sringika and the biles 
of animals are the chief poisons. 8r> 

The minor posions are ;— gloriosa superba, 
strychnos nux vomiea, nerium odorum, anacardium 
semicarpus, datura stramonium, calotropis 
gigantea' 


(1) Sre undrr Minrral Acidi. 

(2) The infaniulton on ibr poiioni ii moM cUhoralr in 

Sumiln from whom our author rridcnily borrowi tbr rlautSralion 
M girrn later oo in Bk. XV : namrljr: Vfac;, afan: nr 

vegetabir, animal and anifioal potwo. It b nranbjr of noir that 
opium M not Included among the minor poiioni. 

9 
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The Solvents 

Treacle, bdellium, abrus precatorious, clarified 
butter, honey, borax—these are used for helping 
the fusion of the most infusible metals and hence 
they are classed among the solvents. too 


BOOK XI 

On the purification of .Mercury 


I am now going to describe briefly the various 
processes for the purification of mercurv* after 
having consulted RasAr/iava and other works. to 
There are 3 natural impurities in queiksilver, 
visha (poison), vaahi (Are) and mala (dirt, dregs) 
and two artificial, due to its being alloyed with lead 
and tin.' >4*15 

(1) Cf. R«t 5 k«ndnichialimaMi: 

mivT Kiq afamviii: nvfa: 1 

** TrMle«*peop]« fraudulendy Bdullrrole qairksilver with lead 
ind tJa, keocc il ifl to be frred from lhi?K artificial drfcni 'ttnpa* 
ritiei] by f na an * ol ihrre divlillAfiaM '* ai fifcn abo%‘c aadcr 
TiryahpdUni <p. laiX 
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Hence (or the purification of merrur)-, the oper¬ 
ations (named l>elou') are to be undertaken with the 
aid of appliance* and skilled assistants. 20 

In an au.spicious day and under the influence of 
a benign star, a quantity of mercury weighing 2,000 
or 1,000 or too or 18 or 10 palar i.s to be taken'and 
the operation begun. 21-33 

[It is useless to enter into the details of the 
several processes described here : they arc more or 
less repetitions of what has already been given.] 
Palanavidhi: [purification of merrur)' by distill¬ 
ation as dcsi'ribcd in the foot note p. 130.] 33 

Fixatio.n of Mf.rcl'rv. 

Rasavandha: processes for destroying tbe 
fluidity of mercury: 

Take mercury and one-fourth its weight of 
killed gold and with the addition of sulphur make 
a ball. Now add an equal weight of sulphur and 
roast the mass in a covered crucible.* 72 

The mcrcurj' thus treated is afterwards killed 


(1) In other work* a gla— retort ii reciiamcndcd. 
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with six limes its weight of sulphur.' 73 

IN'CINERATION OF Mer^CL'RV 

[The i'haptcr concludes with certain recipes for 
the killing of mercur}', with the aid of , purely 
vegetable products.] 

Mercury, roasted in a covered crucible with 
asafictida. which has been previously digested in 
the milky juice of /icus oppositifolia, is reduced to 
ashes.* 111 

Andropogon serratut and clitorta ternatea 
are to be pounded in a mortar with sour gruel and 
with the paste thus formed, mercury* is to be tri> 
turated and digested 7 times and Hnally roasted in 


(1) The thining mldiih brown rrpitallinr lublinulr bf nilphUr 
of*mnrnrjr Ihui obtained ii a favourilr and frequrnlly-UMd rrmedj 
with ihr Hindu pbysk-iana. Il ii reputed to be a panorea fora 
rarirljr ot ill* that fleah ia heir 10. In the " Rawndrarhintamani.” 
** Rairodf ai d fja awgrahj'' and other trealiiei, tbi* preparation 
de*rribed ai “ .Makaradhvaj" and ~ RaioaindAra ” (lit. miniam.likc 
mercuryX From the suppoaed prcienrr of gold it cdlen named 
" SrarnaiindOra" (lit. gold and rermilion). During aublimation. the 
gold o( roune i* left behind. The general belief ii that by anoria- 
tioo with gold the merenry acquim moot potent eSiracT. A later 
work. Raaapradfpa. i* aceptical about the part which gold playa 
and rreommendi it* being left out. 

(3) 5 mgadhani also gives a similar reeipr. 
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a covered crucible after addition of fresh quantities 
of the above paste. The mercury is reduced to 
ashes, resembling salt. II3-II3 

The seeds of athyrantkes asfera and rictHUS 

fommunis arc to be pounded together. The mcr- 
I'uiy is to be placed inside the powder and the 
mass roasted as before. The mercuiy is reduced 

to a.shes.‘ 114 

Purified mercury’ is to be preserved in the hoU 
low of a horn or tooth or of bamboo. 119 

• • • • • 

Here ends chapter XI of “ Rasaratnasamuch- 
chaya," which treats of the purification fixation and 
incineration of mercury. 

, Notn on Um Mlntrala 

Diamond: Helicf in the combustibility, of 
diamond (vide pp.ioi-a) was an accepted creed with 

(1) a. Ratrndrarhiminiiiii, which cri«Iirn(l)r quote* fromA Tin* 
trie work: Goddess. I ikall nowmurmratrihcnihstjncc* which 

kUi morur)% without tbr use ol sulphur." A list oi 41 plsots is 
|{ivrti of which nor Ico majr be etnplujed at a time for the roastins 
operation. The nsmea oi the foilowinf amonj othen oemr in the 
lisli Hits atrrmtmt, 

mytmmifo, milky juice ol figamtm and 

of ; vs/cs wcjfwwd#. dsturm Minmomium, 

ac^jrrtmtkfj a*/rrat/UuM a«d 
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the Hindu latm>Chemi«ts. The reader will find 
much useful information in the follown^ extract. 

'This combustibility of the diamond appears to 
have been obser\'ed at an early period, although 
the fact does not seem to have attracted the general 
attention of the older chemists, a.s statements of a 
contrary character arc recorded by them. Thus, 
for in.stancc, Kunkel states that his father, at the 
command of Duke Frederick of Holstein, heated 
diamonds in his gold>mclting furnace, for nearly 
thirty weeks, without their undergoing any change. 
It is to Newton, however, that we owe the first 
argument which went to prove that tlic diamond 
was capable of undergoing combustion on account 
of its high refractive power, a property characteris¬ 
tic of the class of oily bodies. In the sov'oAd book 
of his Opticks, Newton says upon -the subject. 
*' Again the refraction of camphire, oyl-olivc, lint- 
seed oyl, spirit of turpentine and amber, which 
arc fat sulphurtrous unctuous bodies, and a diamond, 
which probably is an unctuous substance coagul.ited, 
have their refractive powers in proportion to one 
another as their densities without any considerable 
variation.” The conclusion to which Newton was 
led by theoretical considerations was experimentally 
proved to be correct in the year 1694-5 by Averami 
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and Targioni, members of the Academia del Cimenlo, 
who, at the request of the Grand Duke Cosmo III., of 
Tusi'any, pbeed a diamond in the focus of a large 
burning-glass and obscr\’ed that it entirely disap¬ 
peared. Francis 1 .. who is said to have received 
from an alchemist an anonymous receipt for melting 
diamonds, exposed, in the year 1751, d.amonds 
and rubies of the value of 6,000 gulden for twenty- 
four hours to the action of a powerful lire ; the 
rubic.s were found unaltered, but the diamonds h.ad 
altogether dis.'tppcared. The volatilization of the 
diamond by means of heat was from this lime 
forwad made the subject of numerous experiments. 
Thus, Darcet obsened in 1766 that diamoids dis¬ 
appear when they are heated in a cu|>rl-furnace. 
even in>closed crucibles, but, continuing his experi¬ 
ments at the request of the Paris .Xcadeny, hr. 
together with Rouelle, found that when healed 
in perfectly hermetically-sealed vessels, the diamond 
did not disappear. Macquer, in the year 1771, 
was the first to observe that when the diamond 
undergoes volatilization it appears to be surround¬ 
ed by a flame. In conjunction with Cadet and • 
Lavoisier, he afterwards found that a true com¬ 
bustion takes place. In continuation of these ex¬ 
periments I^voisier, together with Macquer, Cadet, 
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Bris&on, and Baumi^,' placed a diamond in a glass 
vessel containing air collected over mercury, and 
on igniting the diamond by means of a burning- 
glass, they found that carbonic acid gas was pro¬ 
duced."—Roscoc and schor. V'ol i. pp. 658-59. 

Mr. T. H. Holland, F.C.S., A.K.S..M., of the Geo¬ 
logical Survey of India, to whom was submitted 
the translation of the descriptions of the minerals 
(t'/V/e pp. 79-100), has favoured me with his opinion, 
which is reproduced below in his own words. It 
will, to a certain extent, help in the identification 
of the minerals. 

" I have appended notes giving suggestions 
which may help to explain some of the pass.tges, 
but the majority of descriptions are altogether too 
vague to permit identification of the minerals. 
The names of minerals already given are pre¬ 
sumably n-cognised translations; for the descrip¬ 
tions accompanying the names might just as well, 
in many instances, apply to several minerals known 
in this country’. 

" Vaikninta has 8 faces and 6 angles" &c., 
(p. 83) possibly refers to a mineral crystallizing in 
the octahedral form, and of the many minerals 
crystallizing in this form the family of spinels is 
(■} Lavaiiicr . (£irr/r>, tome ii 
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more likely to exhibit the great range of colours 
given. 

•• White "—Unknown. 

“ Red "—Ruby spinel. 

“ Yellow "—Rubicelie (orange to yellow): dys- 
luite (yellowish brown). 

" Blue"—Almandine (violet). 

“ Grass-green chlorospinel, hercynite (black 
when ma.ssive, green by transmitted light and in 
powder), piconaste (dark-green): 

" black "—magnetite, gahnite, franklinitc Sec.; 

" variegated "—some magnesia spinels: 

8 Faces and 6 angels " might possibly also refer 
to the hexagonal prism with basal plane.s, a com¬ 
mon form of corundum, which gives the variety of 
colours referred to ewn more perfectly than the 
spinels. 

But the remarks on p. 104 as to the “lique¬ 
faction " of this mineral, cannot apply to either 
.spinel or corundum. Unless there is some failure 
to .appreciate the origin.ai meaning the statements 
are nonsensical. 

Mnkshikawi (pyrites) .... Pj’rites is of 
two kinds—golden and silvery; the former is a 
native of Kanauj, and is of golden yellow colour. 
The silvery pyrites is associated with stones and 
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if of infrrior quality.” 

.Miik>hika ropoaicdly steeped in [organic sub¬ 
stances] and gently roasted in a crucible yields an 
essence of the appearance [in the shape] of copper” 
<p. S4.) 

Iron pyrites [Fe S,] is brass-yellow in colour, 
and its dimorphous form marrasite is pale bronxe- 
yellow; but there are other pyrite-like minerals 
which are silvery white; for instance, cobaltite 
(Co.S,. Co. As,), smaltite (Co .-X.s,), lollingitc (Fe As, 
with S) and Icucopyrite' (Fe, .\s,). Iron pyrites 
roasted in ,air would give a red residue of Fe, O,. 
But it seems more likely that the " goldcn-ycllow ” 
variety is copper-pyritc, which has a deep yellow 
colour and besides which iron-pyrite when freshly 
fractured would appear almost silvery in colour. 
In that ca,se the “essence of the appearance of 
copper " might be the metal itself.* 

“ S.-Lsyaka (blue vitriol) has the play of colours 
in the throat of the peacock." (p. 86.) 

The experiments referred to might apply to any 
copper compound. There is a copper ore. bornitc 
or erubcscite (Cu, Fe S,), which, on account of it.s 


(1.1 V’lnula (pp .If-Sj) iraald apppM alio to be a varitIT ot pjrrttn. 
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peculiar colour and iridrsconcr, is kroivn £S 
"peacock" ore. It occurs in several parts of India 

Gairika: hematite, which is red and often hard, 
and limonilc which i.s yellow- or brown, both occur 
in the form of ochres. 

‘ Kamkush/Aamr is produced at the foot of the 
HimAlayas ... it is of white and yellow colour 
and is a strong purgative." 

Possibly an cITIorescrncc of magnesium sulphate 
or sodium sulphate ; both are not uncommon. The 
yellow colour might be due to admixture with 
ferruginous dirt due to oxidation of the ferrous 
sulphate produced by similar causes with the other 
sulphates. 

V'ajraw: the remarks “ 8 faces and 6 corners" 
would be correi't for an octahedral ciyittal of 
diamond : but I know of no cr)’stal form which has 
at the same time " 8 angles." The faces of the 
diamond are frequently rounded, which may account 
for the statements about the " female" and " neuter" 
diamonds. Many transparent minerals give a 
play of colours through cither srhillcri*a:ion or 
refraction ; but the diamond is of course particularly 
notice.ibic on account of its high dispersive power." 

The following extracts from Ball's " Kconomic 
Geologj- of India" will also throw considerable 
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light on this subject. It will be seen how in India 
the traditions of the technical arts of which we get 
vivid glimpses in the RasArwava have been pre¬ 
served even to our own days from time immemorial. 

*' RAjputann—Copper ores arc found in several 
of the independent States of RAjputami, and also 
in the British district of Ajmir. Mining has been 
practised on a large scale, but at pre.sent the trade 
of miner is becoming extinct and the operations, 
which are only carried on in a few of the localities, 
arc of a very petty nature. 

" The names of the States in which there are 
mines are as follows: AJwar, Bhartpur, Jaipur. 
Udepur, Bundi and Bikanir. 

*• Alwar Slate.—.According to Mr. Hackel there 
arc ancient copper mines at the following localities 
in this state: Daribo, fndawas. Bhangarh, KusaJ- 
garh, Beghani, Rratabgarh. Tossing, and Jasing- 
pura. The most important of this is the first. 

'* Deribo.—^The mine is situated on .t sharp 
anticlinal bend in a thin band of black slates inter¬ 
calated in the Alwar quartzites. There appears to 
be no true lode ; the oner, which is pyrites mixed 
with arsenical iron, occurs irregularly disseminated 
through the black slates. A few specks and .stains 
only being seen in the quartzites : occasionally rich 
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nests of ore were met with.From an 

inlerrsling account by Major Cadrll, the following 
facts regarding the manufacture have been ex¬ 
tracted. The ore, as usual in the native process, 
is pounded, made up into balls with ccw-dung, 
roasted, and then smelted in a closed furnace and 
refined in an open charcoal fire. Thirty pounds 
of ore require four times that quantity of charcoal 
and yield 5I pounds of metal, or 16.6 per cent. 
During the last 12 years the average annual out¬ 
turn has been only 3 tons 8 ewis., and it is dimin¬ 
ishing owing to the influx of European copper. 

Singhana (Jaipore State).—The copper mines 
at Singhana are situated in rocks belongii^ to the 
Arv'ali series. The earliest account of the.sc mines, 
which is lK*lievcd to have been by Captain Boilcan, 
was published in the year 1831. The principal 
productions were copper, blue vitriol or copper 
sulphate, alum, and an ore of cobalt called sehta 
or saita. 

" The mines are described as being tortuous 
and of great extent: at the working faces it was 
the custom to light fires which caused the rock to 
split up. Lamps were used which the miners 
•carried on their heads and with a gad and hammer 
extracted the ore. Tlie principal ore found appears 




*3 


HINDU CHKMISTRY 


to have brrn pyrites. It was sold retail by auction 
to the proprietors of different fumacm. 

'• The pounding or crushing was effected on a 
stone anvil with a hammer weighing eight or ten 
seers: when completely reduced to jjowder the 
ore wa.s made up into balls with cow>dung and 
roasted. The blast furnaces (r/V/e i/fus/ra/ions) 
were prepared in the following manner. A quantity 
of common sand was spread on the dcor of a 
circular hut, in the centre of which a depression, 

I j to 15 inches in diameter and a or 3 inches deep, 
was made ; in this a laver of fine sand and another 
of a.shes were laid to prevent the metal from 
adhering to the bottom of the receiver: two clay 
nozzles or tuydrs were then placed on opposite 
sides of this hollow and a third between them, 
leaving the fourth'side vacant for the slag to escape. 
'I'he nozzles were then connected by moist cLiv 
and a circular rim of mud, a few inche.o in height, 
was raised, on which three annular vessels of fire¬ 
clay were placed to form the body of the furnace, 
each of these was 15 inches in external diameter, 
10 inches high, and 3 inches thick. They were used 
repeatedly, but the lower part of the furnace had 
to be reconstructed for everj- charge. The bellows ■ 
were simply goat-skins connected with the nozzles. 
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and were worked by the families of ihe smelters. 
After a preliminary' firing, to dry the mud, the 
furnace was charged with charcoal, roa.sted ore 
and iron slag, Ihe latter being employed as a flux. 

• In a day of nine or ten hours' duration, 3 
maunds of charcoal, 4) of the roasted on-, and ’ of 
the iron slag were consumed. The slog was drawn 
off and the smelted copper which had accumulated 
at the bottom of the furnace was removed on the 
following day. It was then re-melted and refined 
in an open furnace under a strong bla.st from bel¬ 
lows, .and ca.<t into small bars or ingots, which 
were subsequently removed to the Mint and cut 
•jp and fiashioned into coins. 

"The ore was said to yield only from to a| to 
‘j\ per cent, of metal, but the profits must have 
been not inconsiderable as the Khetri R/ijfi is said 
to have claimed one-sixth of the value of the copper 
in addition to Rs. 14.000 received for the lease. 
'ITte quality of the metal is said to have been 
inferior to that of Basawar, this being attributed to 
the use of the iron slag as a flux. 

. . Considerable quantities of blue vitriol 

(copper sulphate), alum, and copperas (iron sul- 
, phate) arc manufactured from the descomposed 
slate and refuse of the mines. The slates arc 
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stcrppd in water, which is afterwards evaporated 
in larjjc iron vessels, when the blue vitriol, is 
rr^'stallized out, afterwards the alum, and lastly the 
copperas. Mr. Mallet found traces of nickel and 
cobalt in all three of these substances. 

Copper smelting in the Singhbhum District 
(Bengal).—Indications exist of mining and smel¬ 
ting having been carried on in this region from a very 
early period, and the evidence available, points to 
the Sernks or lay Jains as being the persons who. 
perhaps 2,000 years ago, initiated the mining.' 
Tlie number and extent of the ancient workings 
testify to the assiduity with which every sign of the 
presence of ore was exploited by these early 
pioneers and lho.se who follow them up to recent 
times.” 

The Treatise on Alchemy attributed to Bubacar 
(loth to nth century A. D.) also contains many 
similar descriptions of the gems and minerals: 
specially noticeable is the classification according 
to sex —male female (cf. Bk. IV, 27-28, p. too). 
We append below one or two short extracts. 

“ \ iennent ensuite Ics treize genres de pierres. 
savoir; Ics marrassite.s. Ics magn^sies, les tuties, 


(1) Proc. Ai. Sor. Bcafal, June 1BS9, p. 170. 



HINDU CHEMISTRY 


I4S 


I'aiur (Iapi.<t lazuli ou rinabre ?), I'hcmatilc, le Rvpsc, 
etc., cl toute unc suite dc luini^raux dcsiipies sous 
drs noms aral<cs. Parmi Ics marrassilcs (sulfurca), 
on disunite la lilancitc, pareillr h I'argcnt; la rouge 
ou ruivr^e; la noire, couleur de fer; la dort'e, etc. 

" Les magndsics ' sont aussi dc differente 
couleur, I'uiie noire, dont la cassunc cst cristalliiie,' 
unc autre fcrrugincuse, etc. Unc \’ari(Ft^ cst dile 
mAlc ; une autre, avee dcs yeux brillanls, cstappel^ 
femellc: c' cst la mcilleurc dc toutes. 

" Les tulics' sont dc dilTcrentcs coulcurs: verte, 
jaunc, Manchc, etc.’* 

“ I.a c/asse des vitriols fatramemtaj comprend 
six e.sp^ccs: celui qui sert h faire du noir, le blanc, 
le calcanlum, le calcandc. le calcathar, et le 
suriahum. II y en a un jaunc, employ^ par les 
orf^vres: un vert de terre, employe par Ics 

niegissicrs, etc."—“ La Chimie au moyen Age,” T. I., 

■ 307- 


(1) C« noc dcsignaii ccfiaint ralfufn ci ui^a nWtaliiquc*. 
(eh que krs oijnln de fer magM(iquv, Xt bioijde de nungJiniar, 
etc. 

(a) Offre da veux brilUnU. 

(j) Oxjda c( miDerah de xloe, rmfermant du cuiTre, 
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All'm axd Green Vitriol 

Dutt speaking of alum states: it is not men¬ 
tioned by Sumita. in his list of mclallics, but later 
writers give its synonyms and uses." This is 
evidently incorrect. Alum, with green vitriol, is 
distinctly referred to in the Surruta, t. g: 

•tstn yFririai qriyvi • 

Satra. xxxvi, 13. 

In the above rioka surJshtrajd, lit., begot of 
Suriishtra (modern Surat), is used in the sense of 
alum. From the ancient times the " earth of 
Sural" h.'is been known to yield this mineral. 
Amara Sisilia in his Lexicon, written sometime 
between 400-600 A. D..* gives among oihurs the 
following synonyms of alum:—kAmksht, tuvari and 
suritshtrajA. " Ra.saratna.samuchchya ” al.so gives the 
same synonyms. (Bk. Itl., 59-63). The manu¬ 
facture of alum survives to our own days, as the 
following description will show : 

" Alum shales, so called, arc of rare occurrence 
in peninsular India, and, so far as it known, the 


(1) TIm lovrmnuai limit of hb may be taken about 948 
a. D. Bi made out (rom an inwriptlon in Budh Cajra. 
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only considerable native manufacture is situated 
in Rnjputana: but as will be gathered from what 
follows, the tertiary' rocks of the extra-peninsular 
regions often contain such shales. 

“ In two localities ‘lumps of alum ..occur 
naturally in .sufficient abundance to be a regular 
article of export. 

“ Alum is principally used as a mordant in 
dyeing, but as a drug its employment is extensive 
in India. 

“ Bkhar. —Captain Sherwill in 1846 * stated 
that a small quantity of alum was manafactured 
from slates obtained in the district of Shahabad ; 
these rocks, it is believed, belonged to the Bijigrah 
pyritous shales of the Kaimur group of ihe Vin- 
dhyan series. 

" The alum was sold at the high price of one 
rupee per tola : it was identical with the utlajit of 
Nepal. Copperas or iron sulphate is obtained in 
the same region, which is situated to the north of 
Rotasgarh, and to the west of the Sone. 

“ Ritjputana, Khetri, and Singhana.—In connec¬ 
tion with the copper mines at the above localities 


ti) Joara. A*. Soc. XV.. p. 38 
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there arc manufactoric* which turn out consider* 
able quantities of blue vitriol (copper sulphate), 
copp<;ras (iron sulphate), and alum. The process 
has liccn verj* fully described and illustrated by 
Colonel Hrookc. In 1864-there wen- twenty of these 
factories at Khetri and about double the numltcr 
at Singhana. The broken shale from the mine 
which contains the salts is placed in earthen 
gharas, together with the crusts from tlic refuse 
heaps of previous lixiviations and water is added. 
The gfiaras are arranged on ledges prepared (or 
the purpose on the heaps of refuse, as will be seen 
by reference to the wood-cut (viJe itluitrations). 

" luich charge of shale is exposed to three 
changes of water and the water itself is changed 
from one ghara to another till it has taken up the 
sulphates from seven different steepings. It is 
then of a thick dirty-bluish colour .md is taken to 
the boiling house, where it is boiled in earthen 
gharas ; when suHicicntly concentrated it is left to 
cool, and thin slicks being introduced the blue 
vitriol crystallizes on them. The moilier li(|uor 
is then poureil off and again boiled, and on the 
addition of saltpetre, the alum ciystall.zes at the 
bottom of the vessel. The residual sulphates s^ll 
in solution, arc allowed to crystallize out by ex* 



HINDU CHEMISTRY 




posing thf mixture to the sun. 

• * « • * 

“ CuTCH. —There are numerou.s acconnts of 
the manufacture of alum in Cutch. The earliest is 
by Captain Me Murdo, who states that before t8i8 
the exports of alum amounted in some years to 
several hundred thousand maunds, which chiefly 
Went to tiuzerat and Bombay to be employed in 
dyeing. The following account by Mr. Wynne is 
the most recent and complete. The site of the 
operations is at Mhurr or Madh. 

"The rock containing the materials is a pyritous 
dark-gray or black shale, which is in close associa¬ 
tion with a soft aluminous pseudo-breccia of the 
suh-iiummulitic group. 

"This shale is excavated from pits and is expos¬ 
ed for four months, a slow combustion lakit^ place 
owing to the decomposition of the pyrites. 

" It is then spread in squares resembling salt 
pans and sprinkled with water. After about 12 
days it consolidates into efflorescing mamtnillatcd 
crystalline plates or crusts called />fiiftari-ta- 6 ij or 
seed of alum. These cnist.s are boiled in large 
iron vessels (luted inside with lime), together with 
saltpetre (or other potash salt), in the proportion 
of 15 of ‘alum seed' to 6 of t)ie latter; when it has 
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fettled, the liquor if placed in small earthen vcsseli 
somewhat the shape of f)owcr>pots, and cr\'stalliza> 
lion takes place in three dav*s. These cr>'stals are 
again boiled one or more times to concentrate the 
solution, which is finally ladled into large thin 
bladder-shaped earthen mutkds or gkards with 
small mouth ; these are sunk into the ground to 
prevent their breaking, and in five days the alum 
is found crystallized in masses. The vessels arc 
then broken and the alum is stored. 

" .Mum is also manufactured from the water of 
a hot spring north of Mhurr. The impure salt¬ 
petre, which is employed to supply ihe second 
base in the above-mentioned manner, is obtained by 
liaiviation of vilLagc refuse." (Ball's " Economic 
Geology", pp. 431-33). 

" Iro.n Sulphate. —The green vitriol or cop¬ 
peras of commerce which is known to the natives 
as kahi and kara kdsis, is produced principally from 
the so-called alum shales from which alum is pre¬ 
pared. As is the case also with alum, copperas is 
found sometimes as a natural exudation upon alum 
shales and other rocks which include iron pyrites. 

" This native copperas goes by several different 
names in India, according to the natcre of the 
other substances with which it is combined. 
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*'Bkhar. —In the year 1833. Mr. J. Stevcnsoi^ 
published an analysis of native sulphate of iron 
obtained from Uchar, which was at that time used 
by the native dyers of Patna. 

He found that it consisted of— 

Iron sulphate 
„ peroxide 
Magnesia . 

Loss 

ibid p. 419. 


• 390 

. 360 
. 230 
. ao 


lOO’O 




On n)tlal$ and IDctailursv 


In the Vedic Period gold and silver were not 
only known Lut were worked into ornaments of 
various desrriptions. Gold was often railed hy the 
name "yellow" and silver by the name "white." 
The warriors of old were protected with coats of 
mail and hvlmets of metal. ' Loha" was a term ap- 
aplicd to the metals in general though in later 
ages it came to stand for iron alone. In the Vedic 
literature iron proper seems to be designated by 
krishnityas or the black metal and copper by lohitii* 
yas or the red metal.' 

Besidc.s gold and silver, several other metals, 
iron, lead and tin, arc mentioned in the White 


(0 nifk dtN Bgaifnfrmta • AV. s, 

aS, I. Herr '‘yefl' (rrlliiw) la eiplainrj hr » cquiTalent 

(u(old miflaqT;ai aiTfannai iittanq • AV. 11,3,7 Here 

according lo Hijrana mitma — black metal i. r. Iron and 
Sllfvnaa: — red metal i^. capper. The Suiiiila al«i differeiiliair* 
iron by the Irrm kriihnaloha (black metaljL though copper ia 
kaown by iia proper name lirara. 
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Yajurx’cda: ^ 4 i. it. mm « ii, aiv « k. 

<ii| « I:, 15 « <1 vk" ■ XVFH. 13. 

In (lie Chhiindoj^'.'i I'panishad IV, 17,7. u’c also 
read: “ as one hinds gold l>y means of lavana 
(Itorax), and silver by means of gold, and tin by 
means of silver, and lead by means of tin, and iron 
by means of lead, and worxl by means of iron, and 
also by means of leather.’’ a h*"* 

ran. a^. as«i din. • %a Wd. di%«t *ia, os »s>*i 1 

I’nfortunatcly very little material » now 
available to enable us to present a connected nar* 
rative of the metallurgical skill of the ancient 
Hindus. Many important links are missing; we 
shall here try to put together only a few, which we 
have been able tc recover. 

Megastliencs says (hat the Indians were " well 
skilled in the arts.” According to the Greek 
writer, the soil too has " underground numerous 
veins of all sorts of metals, for it contains much 
gold and silver, and copper and iron in no small 
(juantity and even tin and other metals, which arc 
employed fn making articles of use and ornament, 
as well as (he implements and accoutrements ofwar.” 

Coming to comparatively later times, we lind 
that the Indians were noted for their skill in the 
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tempering of steel. The blades of Damascus were 
held in high esteem but it was from India that the 
Persians and, through them, the Arabs learnt the 
secret of the operation.* 

The wrought-iron pillar close to the Kutub near 
Delhi which weighs ten tons and is some 1500 
years old : the huge iron girders at Puri; the orna¬ 
mental gates of Somnalh and the 24-ft wrought- 
iron gun at Nurvar—are monuments of a bye-gonc 
art and bear silent but eloquent testinony to the 
marerllous metallurgical skill attained by the 
Hindus. Regarding the Kutab pillar, Fergusson 
says; " It has not, however, been yet correctly 
ascertained what its age really is. 'Phere is an ins¬ 
cription upon it, but without a date. From the 
form of its alphabet, f^rinsep ascribed it to the 3rd 
or 4th century ; Bhau Daji, on the same evidence, 
to the end of the 5th or beginning of the 6th 
century’. The truth probably lies between the two. 
Our own conviction is that it belongs to one of the 
Chandra Rajas of the Gupta dynasty, either subse¬ 
quently to A. o. 363 or A. O. 400. 


(1) Trrmpe du Frr Indicn - ” Etie a AS ddfoorrtle par 

In Indicnr wt tzpoide par In Perm, ct c'ni da caaz-cJ qa'rlla 
noQi CM renn."—Bcnbelot t "Coll. Akfa Groe.," T. i trmJ. p. JJl. 
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“Taking A. D. 400 as a mean date—and it 
certainly is not far from the truth—it opens cur eye 
to an unsuspected state of affairs to find the 
Hindus at that age capable of forging a bar of iron 
larger than any that have been forged even in 
I^uropc up to a very late date, and not frequently 
even now. As we find them, however, a few cen¬ 
turies afterwards using bars as long as this lot in 
rooting the porch of the temple at Kananic, we 
must now believe that they were much more 
familiar with the use of this metal than they after¬ 
wards became. It is almost equally startling to 
find that after an exposure to wind and rain for 
fourteen centuries, it is unrusted, and the capital 
and inscription are as clear and as sharp now as 
when put up fourteen centuries ago. 

“There is no mistake about the pillar being of 
pure iron. (jen. Cunningham had a bit of It 
an.alysed in India by Dr. Mufraj', and another por¬ 
tion was analysed in the School of .Mines here by 
Dr. Percy. Hoth found it pure malleable iron with¬ 
out any alloy." “Hist, of Indian and Eastern 
.Architecture," p. 508 ; ed 1899. 

The Ritter Cecil von Schwan, who was for 
sometime in charge of the Bengal Iron W orks 
Company, thus speaks of the superior iron smelting 
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industry in India :— 

"It is wdl-known hy every manufacturer of 
crucible cast-steel how difficult it is sometimes to 
get the exact degree of hardness to suit certain 
purposes, especially with reference to steel for 
cutting the blades, etc.. With the ordinary process, 
endeavours are made to reach the required degree 
of hanlness by selecting .such raw materials as on 
an average have the required rontent.s of carbon in 
order to correspond with the required degree of 
hanlness as far as possible. The n.itivrs [of India] 
reached this degree by introducing into their cast- 
steel an excess of cari>on, by taking this excess 
gradually away afterwards, by means ef the slow 
tempering process, h.iving it thus completely in 
their power to attain the rxtart degree br interrup¬ 
ting this dc-carisjnsing process exactly ^t the pro¬ 
per time in order to cast steel of a quali’y exactly 
suitable for the purpose.*' 

Zinc 


The extraction of zinc from the ores can f>c 
followed in every detail from the account left us 
both in " Kasdrxava " and ‘‘Rasaralnasamuchch.ava." 
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"Rasnka” u meiitioncrd in KasiirMava as the mine¬ 
ral wiiicli turns copper into (rolJ (p. 71). Wr have 
also ill th- luccecdin); couplets a process clesaTibed 
for the reduction of the ore. Tliis process is so 
elaliorately j/iven in K. K. S. that it may !•' i|uoted 
almost rrrhalim in any treatise on iiiodern chemis¬ 
try' ; ii is practically the same as distillation per 
descensum —the flame of bluish tint Lssuing from 
the mouth of the crucible indicates the combustion 
of carbon monoxide, so often observed in nctallur- 
gical operations.' (Sec p. 88). * 

From the time of the Sorruta to that of R. R. S., 
we find all along six metals recognised (see pp. 48 
and 1^7) and the last work distinctly mentions brass 
and bell-metal os simply alloys. Owing to the 
Veneration paid to ancient authorities, the Indian 
alchemists had at first some hesitation in classing 
“the es.'U-nce of the lustre of tin ’‘•riu*,* (p. 71) as 
a separate mebal. In the medical Lexicon ascribed 
to king .Madanapfila and written aUiut the year 

(1) Cf. "A mislorr t parti of ifTound roaited .tnd I 
put ut cal duit i< bmui-ht Into the rrtorti, each hoMinj; about 
40 till, ct ih.- mixture. .\i umu at Ihr letnperalure hat nirn high 
enough, ibe rednition brgiut *'•<1 rae.'uu mumiViJr if rr'/ierf amJ 
tumi (ran the mJ of ihr rlajr atla{ 4 iT ari.'* a Uu* jljm* (ihc ilallci, 
are uure) Uot.-oe and St hjatentiner'a Chemtary, Vol 11 , Pt. I 
P »JJ. «t- 
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1374 A. D„ ' zinc< 15 , however, distinctly recognised 
as a metal under the designation of Jnsnda. ' 

It it evident rasaka is the cadmia of Dioscorid- 
es and Pliny .and tutia of the alchemists of the 
middle ages. The pseudo-Ilasil V'aler.tinc writing 
about 1600 A. I). uses the word zinc but “he docs 
not appear to have classed it with the metals 
proper.” Paracelsus mentions zinc sonietimrs as a 
metal and sometimes as a bastard or jcW-mctal, 
but it is doubtful whether he had any distinct no¬ 
tion of it's true character specially as he says, "it 
has no malleability” (keine mallcabilitat hat er) or 
of the ore which yielded it.' "Libasius was the 
first to investigate the properties of ‘zinc more 
exactly, although he was not aware that the metal 
was derived from the ore known as calamine. He 
states that a |>cculiar kind of tin is found in the 
East Indies called CalaCm. Some of this was' 
brought to Holland and came into bis hands.” 
(Ro.scoe and Schorlemmer). 

The terms rasaka. kharpara. kharpara-tuttha 


(1) Rocb I "Indiw-hen Siudirn.'* XIV, 399; atio Buhicr : 
Intro, to Mjinu, CXXV. 

(j) aax iTani nvai) i 

( " Cc*rb. d. Chemie." IV, ||6. 
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and tuttha are all applied to calamine, while tuttha 
sometimes stands for blue vitriol as well. Some 
writers have, however, mistaken kliarpara 
for blue vitriol, but K. R. S. is very explicit on 
this point. The name tutcHaguc by which Chinese 
zinc was known in commerce is evidently derived 
from the Tamil tatanagam. " In Persian, sulphate of 
zinc is called smfftd (white) lutia ; su^hatc of 
copper, neela (blue) tutia ; and sulphate of iron, 
kura (green) tutia ; so, in Avicenna, different 
kinds are described under this name, which occurs 
also in (jeber " (Roylc). Both the Tamil tatana- 
gam and the Persian tuiia arc probably corruptions 
of the Sanskrit word tHttham. .-^t the beginning 
of the last century the Baron dc Sacy was at con¬ 
siderable pains in tracing the history of tutia. In 
a note appended to certain extracts from Kazwini, 
the *' oriental Pliny," the learned Frenchman givc.s 
the following description of tutia. The account 
necessarily involves some digressions on the 
Aristotelian theory of the fonnation of dew, hail¬ 
stone. metal.s, &c., and the reader may with ad¬ 
vantage compare it with that of the Vaizc.shika 
Philosophy. (Chap, i, pp. i-ia). 

“ Le ikarsiui est aussi nomm6 Jer de la Chine 
. . . ct or cru . . Je crois qilfc ce m^me 
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m^tal r5t aussi dcsignc iiouit les noms de djosd oti 
djost dans I’lndc, dr tulit /otiUe . chei 
les Arabrs, enfin d’fsfirit dt tuiie .... 
dans I'/hilt Achiri, ct que c’est la tontfftagut. 
doni il y a plusicurs vani^ti^.<: pijs ou moins 
analo^es au zinc. 

"Jr vols mpporter, pour mcttrc Ir Icclvur \ 
porter dc ju};cr dr ma conjecture, cc quo jr (rouve 
dans Ir Dictionnairr drs nn^dicamens simples par 
Ivbn.Hcitar, sur les diverges cspeces dr lutir fossilr, 
ct un article curieux dc VAyin Aci^ri, omis (tour 
la trt<s)^nde partie ilans In traductior angloise dc 
M. Gladwin; j'en doiincrai Ic textc d'apri-s deux 
manuscrits dc cot ouvrage, dont I'un n'appartient, 
ct I’autre faisoit autrefois partie dc la '..ililioth^quc 
dc feu M. I.anglrs ct d'apr{;s Ic Traitc de m6de- 
cinc, dedic au prince Dara-schrkoufa, oii il so 
trouve lout enticr (manuscrit dr .M. Brueix, acquis 
par la LiMiotheque du Roi, n.’ i6, fol. 6a cl suiv.) 
je joindmi it cola cr que dit Kazwini dc la forma¬ 
tion du kkarsint ct dc scs usages mcdicaux ct 
^onomiqurs, laissnnt aux miiicraJogistcs 4 jugcr 
si, dans ccs descriptions m^lcrs d1iy|»otlieses 
aij<ilraircs, cl dr quelquos traits suspeds de char- 
latanismr, on gcul reconnoitre l.i loutrnaguc. 

• Voief d'.ibord le passage d'Kl>n.Beitar. 
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" Edu-W'aiid dit: il y a deux cspcccs dr tutirs ; 
I'unr sc trouve dans Ics mines, I'aulre d.tns les 
• fourneaux ou Ton fond Ic cuivre, l omme la catimie ; 
cette demiere cspccc cst cc que Ics Grr»‘s nom> 
ment pompholyx. Quant !k la tutie fossilc, il y en 
a trois varietds; Tune blanche, I'autrr verdfttre, 
la demiere d'un jaunc foitcmcnt rougcAtre. Les 
mines de cellc>ci soni dans les conirfres maritimes 
<lc la mer de Hind ct dr Sind: la meillcurc cst 
relic qui scmble au roup-d‘<cil rouvrrtc de scl; 
apr^s ccllc>ci, la jiffie; quant 4 la blanche, cllc 
a qurique chose de grnvelcux .... : et 

cst pcrc^c : on I'apporte de la Chine. I.a tutie 
blanche cst la plus tine de toutes les varictes rt la 
verte, la plus grossi^re ; quant S la tutie dcs for- 
neaux, Oioscoride dit, livre V.c.: pompholyx, 

tfui est la tutie, difftre du spodiem 

“L' .Ayin Acbfri expose la formation des 
mincraux et cellc des metaux en particulier. 
suivant une hypolhisc. commune, je croi». & lous 
les alchimistes anciens : ct quoique res diftails 
meritent par eux-m^mes peu d'atlention, je rap- 
porterai Ic passage en entier, i.* pracc que .M. 
tiladwin I'a omis ; a.* parce qu'il c.st n^ccssairc 
pour que Ton puissc jugcr de la nature du khar~ 
xiiti, ct de I'idcntit^ que je suppose entre cette 
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substani'c in< 5 tallique cl Yesfirit de tuite. II y a 
dans Ic tcxlc dc IVI w'/* Acbiri quciqucs omissions 
quc jc rdlablirai d'apr^s Ic Traitc d^did i Dara- 
schdko'ih, ou cc rhapitrc sc trouvr tout cniicr, et 
il n'cst pas Ic scul qui soil cominun ^ ccs deux 

ouvraj^s. L'autcur dc cc dernier traitd. 

. annonre lui-mdmc, fol. 6a. 

vtrso, qu'il va tircr quciqucs rhapitres sur les 
mrt.iux, dc I'ouvraf'c dc feu .Abou'l FaacI, formant 
Ic lll.e tome dc YAcber^nam^h : I'un dc ccs textes 
me scr\'ira k corriger I'autrc. • 

Df la formation dcs mitanx. 

"Lc dicu erdateur dc I'univcrs a donnd I’cxist* 
rnce h quatre dtdmcns cn opposition les tins aux 
autres, et il a suscitc quatre dtres d'unc nature 
admirable : Ic feu chaud et see, qui possede une Ic 
gdrrtd absoluc ; I'air chaud et humidc, doud d’unr 
legirrcld relative ; I'cau froide et homide, qui 
possede une pesanteur relative, la terre froide et 
sdche. doude d'unc pesanteur absoluc. I.a chalcur 
produit la Idgitretd. et Ic froid la pesanteur: 
I'humiditd facilite la sdparation des parties, la 
sdchcressc y met obstacle. Par la combinaison 
dc CCS quatre pui-s-sanres dldmenlarirs, onl dtd 
produits tous les dtres dont rexistence est due 
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I'influenre drs corps rdirstrs, Ics min^raux, les 
v^grlaux 1*1 Ics animaux. 

> “ l^s particulcs aqucuscs, ayant acquis par Ics 

rayons du solcil ct autrcs causes un plus grand 
degr^ dc Mgt-rct^, sc ml^lcnt avee Ics particules 
a^riennes. ct s'didvent cn I'air: c'csl ccllc combi* 
naison <|uc Ton nomme vapeurs. Par Ir moyrn 
dc cettc combinaison. Ics mol^-ulcs tcrrruscs ^tant 
m^l^cs cllcs.m^mcs avw Ics particulcs atfriennes, 
s'^Avent aussi cn I'air: ct e'est cr qu'on nommecjr* 
halahoHS : quciquefois aussi Ics particulcs adriennes 
so m^lcnt [immAliatcmcnt] avee Ics molecules 
tcrreuscs. II y a dcs philosophcs qui appliqucnt 
^galcmrnt Ir nom dc vapeurs & ccs deux sortes dc 
conibinaisons ^i^mcnlairrs; ils d^signent cclies 
qui sent Ic produit dcs particulcs aqucuscs. par Ir 
nom dc vapeures humifies ou aifueuscs : ct ccllcs 
qui doivent Icur formation aux mol^'ules tdrrcuscs, 
par Ic nom dr vapeurs stehes ou /uiigimeuses. 
Cc sont CCS deux sortes dc vapours qui forment 
au-dcssus dc la terre Ics nutfes, ‘Ic vent la pluir 
la neige ct autres phtfoomi^nrs scmblabics : ct dans 
I'int^ricur du globe, Ics trcmbicmcns dc terre Ics 
sources cl Ics mines. On regarde Ics vapeurs 
comme Ic corps, rt Ics cxhalaisons comme I'osprit : 
dcs uncs ct dcs autrcs, suivant la diversity dc Icurs 



i64 


HINDU CHKMISTRY 


combinaisons »-t k-s difl^rrntes proportions dans Ics- 
qucllcs riles s'unissent, sont produites dans Ir labora- 
toirr dc la nature un grand nombrr dr substances 
divrrsrs. SuivanI ce qu'on lit dans Irs traittfs dc phi¬ 
losophic, on nr romptc pas plus dc cinq csp^rrs dc 
mindraux: crux qui sont infusibirs h cause dc 
Icur s^'hrrcssr, commc \c yatont ; crux qui Ic sont 
h cause dr Icur humidity, commc Ir vifargent; 
crux qui sr fondent promptement, mais qui nr sont 
ni malleable, ni combustibles, commc le vitriol; 
ceux qui nc sont pas mall^ablcs, mais qui sont 
combustibles, commc Ic soufre; ceux enlin qui 
sont mallt^ablrs, mais innimbustiblcs commc Tor. 
La fusion d'un corps ronsistr dans la liquefaction 
dc ses parties, due H la combinaison dr la scchrrrssc 
ct dc I’humidite: la malldabilite [ou du<-tilitc] rst 
la faculte qu‘a un crops dc rrccivoir peu pru unc 
augmentation d'dtrnduc, lant en longccur qu'en 
largrur, sans separation d'aucunc dc irs parties 
ct sans aucunr addition. 

•• Quand Irs vapeurs rt les rxhalaisons sr m6lent 
dc manirrr que Irs premieres soient Ic principr 
dominant, rt qur le melange dtant achev^ ct la 
coction parf.iite. I'ardrur du solril coagulc ert amal- 
game, Ic produit rst du vif-argent. Commc il n'y 
a aucunr dcs molecules dc cc produit qui nr ren- 
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fermc qucique portion d'exhalaison, c.c t orfti » unc 
quality si^che dont Ics effcts sont sirniiiblcs : il nc 
. s'attachc pas k la main ; au rontrairi-, il fuit Ic 
contact : comma la chalcur a ^t^ Ic print ipe dc sa 
coagulation, la chalcur ne pcut la dtftruirr. Si Ics 
deux principcs [Ics vapours ct Ics cxIiaUisons] sc 
combincnt dans dcs proportions .’t-pcu-pr^s ^galcs, 
il Sc manifesto dans Ic mdlangc unc humidity d'unc 
nature visqucusc ct onctucusc ; k I'instant dc la 
fermentation dcs particules adriennrs sinsinuanl 
dans Ic melange qui se coagule alors par Ic froid, 
les produits dc cet amalgamc sont inHammabIcs. 
Si Ics cxhalaisonsct la quality onctucusc dominent, 
Ic produit cst du soufre, qui cst rouge, jaunc, bleu 
ou blanc ; s'il y a plus d'rxhalaiscins ct peu dc 
principc onctueux, I'amalgamc donne I'arscnic qui 
cst rouge ct jaunc : cnlin si ce sont Irs vapeurs 
qui dominent, il sc trouve, quand la coagulation 
cst achev^, que le produit est dc la naphtc qui c^t 
noire ct blanche. Comme, dans ces amalgamcs. la 
coagulation cst produitc par Ic froid, ces corps sont 
fusibics par la chalcur ; ct k cause dc I'abondancc 
dc Icur qualittf huilcusc ct dc Icur hunvdil^ vis¬ 
qucusc, ils sont susceptibirs dc prendre feu ; enfin, 
k raison dc Icur cxc^s d'humiditd, ils nc sont point 
malldables. Les sept corps [ou metaux] ayant 
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tous pour principes ronstituans Ir vif-argcn( ct Ip 
soufre, la \-ari^t# de cr» corps nc pcul avoir pour 
cause que Ics divers drgr^s de purrtd de ces deux 
prinripes, la plus ou moins f^ndc perfection de leur 
intrlange. ct la diversity d'influence qu'ils exercent 
I'un sur I'autre. 

"Si Ics deux principcs nc sont alt^r^ par aurun 
m^angc de parties terreuses. s'ils sont dans toutr 
leur puret^ naturelle, si enfin ils ^prouvent une 
roction parfaite, alors le soufre dtant blanc et le 
vif.argent dans une proportion plus grande. Ir 
produit de I'amalgamr est de I'argent ; il est dr 
Tor, si les deux principcs sont dans dcs proportions 
egairs, rt que le soufre soit rouge et possMe la 
force colorante. Si, les circonstances ^tant les 
monies, apr^s Ir m^angc mais avant la parfaite 
coction, I'amalgamr est coaguM par le froid, il sr 
forme du thar-tchini. que Ton nommr aussi /cr 
la Chime, ce qui ^quivaut pour le sens A de Vor 
cm : quelques-uns le regardent comme une sorte 
de cuivrr." (I.a mf^mr doctrine sur la formation 
du kkar-tthimi ou dhcM~tchim!, nomm^ encore or 
cm. se trouvr dans cet ouvragr, fol. 6o redo, lig. 

I re el suiv). “ Si le soufre scul n'est pas pur. que 
le \*if>argent domine, ct que la force brGlante iinisse 
deux principcs, le produit est du cuivrr. Quand 
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le melange n’est pa^ fait convcnablcmcnt, rl (juir 
la proportion du vif-argent cst la plus forte, il se 
forme dc retain: quelques-uns pretendent que 
retain nc se forme pas ft moins que les deux prin> 
<'ipes ne soient I'un et I'autrc dans un <<tal de 
purely. Si les deux principes sont mauviis et Ires* 
alter^s. qu'il y nit dans Ir vif-argent dcs mol^ulo 
terreuscs interpostfes, el dans Ic soufre unr quality 
br6lante, il rt^sulic, de I'amalgamr, du fer: enfin le 
produit cst du plomb, si, les rirt onstances etant 
d'ailleurs les m^mes, le mtHange ne se fait pas rom- 
pl^tcmcnt, et que le vif-argent dominc. On donne 
h res sept substances le nom de torfu \ on appcile le 
vif>argenl la mire Jes corps, et le soufre leur plre : 
on consid^re aussi le vif-argent romme Vesprit, 
«t I'arsenic ainsi que le soufre, romme \'ame. Le 
djost, suivant quciques personnes, est Vrsprit de 
iutie, el approchc du plomb: il n'en est fait auenine 
mention dans les livrvs de philosophic. II y cn a 
une mine dans I'lndouslan, dans Ir territoire de 
Djalour, qui fait partie du soubah d'.-Xdjmir. 

•• Les alchimisles disent que IVtain est un 
argent malade dc la l^pre, le mcrcurc un argent 
frapp^ de paralysir. le plomb un or lifpreux el briilf*, 
et le cuivre un or cm, el que I’alchimiste, sem- 
blable it un m^decin, rem^die & res raaux par des 
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moyrns contrairrs ou assimiti^s. 

" Les savans qui s'adonnrnt II la pratique dc4 
arts, font, avec ccs sept corps, dcs composition* 
artiticirllcs dont on sc sert pour fabriqucr de* 
bijoux, joyaux. &c. Du nombrc de ccs composi¬ 
tions est Ic s^fid-roM [ c’cst- 4 -dirc. blanc d 
I'extfrieur, pcut-^tre Ic pf-ton/^ dcs Chinois]^ 
nomm^ csHsi ' par Ics Indiens, qui sc compose dc 
quatrr stres de cuivre et d'un sOre d'dtain unis par 
la fusion: Ic rout, composd dc quatre s^res dr 
cuivre et d'un srre rt demi dc plomb, rt qur Ton 
appcile dans I'lnde bahiigar: Ic Siroundj. nomrad 
par Ics Indiens pc/t/ * ct dont il y a trois varidtds: 
la premiere, qui sc bat 4 froid, ct contirnt deux 
s^rcs ct drmi dr cuivre. et un stre d'rsprit de lutic; 
la sccondc, qui se bat 4 chaud, composec dr drux 
s^rcs dr 4 -uivrc ct d'un s^rc ct demi d'esprit dr lutic: 
la truisirme. qui nr sc bat point, mais qui .s'emploir 
pour Irs ouvra^s jet^s en mouir rt dans laqurllr 
il rtitrr deux sfrrs dc cuivre. el un s^rc d’esprit dc 
tiitic: Ic sim-sakhtth \argent marquf ou ptsf; 
pcut-Ulrc faut-il lire soukhtth, brul^]," dans la 


(l) Kiwtya, Ser p 114 
(J) Srr p 114 
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composition duquci il rntrc de I'argcnt, du plomb 
et du cuivre, doiit la couleur esl d'un noir ^clatant, 
el qui s'cmploir dans la peinturr : Ic heft-djousch 
\boMiIli sept fois\, dans lequci on se rontcntc 
d’amaJgamcr six mAaux. lorsqu'on n'a pas dr khar. 
tckini; quciqucs-uns lui donnent Ir nom dr 
talikoHn [calholiron] : mais suivant d'aulrrs, 1^' 
taliicoun cst un cuivrc prfparf: Xescht-dhat, roin- 
posf? dr liuit rhosrs, savoir. Irs six mt'taux susdits. 
resprit dr tutic et le const; on Ic fait aussi avn 
sept substances seulcmrnt: Ic caulpatr compost 
dc deux s^rcs dc sffid~rou. ct d'un s^rc dr cuivrr : 
il prrnd unr roulrur fonc^r trcs-agrcablc. C’csl 
unr drs inventions dr notre saint rmpercur." * 


Oa liw Essmoo of MIoorali 

Calamink 

It will br seen Gladwin's rendering of .Vin-i- 
A'kbari is not vrrj* tvliabir: it may. however, be 
noted here that even Blochmann in his much im¬ 
proved and more accurate translation erroneously 


0) ** Chrr»lfwnalhlr Arabe,'* T. Ilf. pp 45,1*5^ ^ |J*J7 
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trndcrs jost as “ pewter." * The ruh i titia 
(.spirits of tutia) is used in the above extract in the 
same sense a.s in Rnsur»ava, which desscribes *inc 
as the svaltam (essence) of rataka (see p. 71). 
In K. K. S. also we find that blue vitriol yields a 
•• ” which is no other than copper "'(p. 

The Vitriols 

From the writings of Dioscorides and Pliny it 
does not appear that the ancient Greeks and 
Romans drew any sharp distinction between blue 

O) Vol I p.4D. 

IJ) 7 *hc e»»rm'r or ipiriiA nf mincralt " ii uard here in a dif> 
ferrni frooi Ihai ot the i^ncralit^ iil ihr Arabian and Euro¬ 

pean atrhrati«iA. Arrordinf to the latter iherr are four npiril* vt 
minerals, namely, sulphur, arsenir. Ml>ammoniar and memiry. 
** Lrs mots rtpeUt, ree/a. mmn, aoni fr^uemmeni employ^ par 
les airhimtsin dans tin srns spt^ial, qu'il impoite de ronnahrr 
pour r inlcllij^mrc de Irnrs Merits. («es passjjjcs siavanis, (]uui()ue 
dfune ^poi|ae plat modernc, |«ttpni beaurpup de lumim tur re 
point.** 

**On lit dam le Iraitd de Mimeratibut, prdtendu d'AIbert le Grand 
< 1 .. I. tr. I, rh. I cr)i *re qui I'drapore au feu est ctpril, ikme, ae> 
•*ideat. t^e qui ne s'fvapore pas. corps h «ubsCanct.'»*'Cull. Jet 
.\lrh. Grres,*’I pp 247*8 Cl “l^rui^Te e»i ronme I’homme. 

U a rorp* el ime.‘'-~lnirod a la Chimie des Ancieni, p. 294. See 
also, - La cbimie au moyen *gc,” T. I. p. 73, am) ibid. T. til- 
pp 168*70 \ also mmte p. 91. 
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and green vitriol respectively. The word chalcam- 
thum was applied now to the one, now to the 
other.' In the Hindu .Materia Mcdica no such 
confusion occurs. Even in the Charaka and the 
Sorruta tultham (blue vitriol) and kiDi.sa (green 
vitriol) are mentioned side by .side. 

Blue Vitkiol 

The word tuttham is generally applied to blue 
vitriol; in Rasendrastlrawgraha and Snrngadhara. 
the following synonyms are given : jpf* U 

I 

R. R. S. uses mayuratutthajn I nadjat) in Bk. 
ii. 129, which is a combination of the la.st and the 
first names in the above shka .^khigriva/n (lit. 

(1) ** Irh habr srfaon bri der Gorhirble dn EitcnvJtriul* 

dATvuf aufmerkum gemarhl. wfirbe L'nsirhrrhrtl in dm fruherrn 
Mltihrilungvn uber Vilrtol im AligrD>«incn herTtcbr Aoch di« 
Allrrrn Ang;ibcn. wrlrbc am {HMcnd»tm «iil dm KMpfcrrtthol 
brjogen wtden, kdnnrn ium ihcil «u( Eitetivilriol gv(4ngvn ftrin." 

'* Crs. drr Cb«n.** IV. p. 168. 

** Ob«rrvonf In ftrns divert de re mol couperoM [dulrmthon , 
00 dr tun flt|Dlv4lriil vitried. tcU quc: rilHol birti . tulfile de 
•njlrre ; rithoJ rert: tulfxtr dr In, rf luHjUe de caiirre bniqtw ; vitHol 
jaunc te rnuge 2 «ulfatn dc fer batiqua.** ** Coll. d. Grcrt.^ I. pp. 
•X41-24X 
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resembling the neck of the peacock) is practically 
the same as "mayurakaniha sachchhn\'a/»'' in xioka. 
137, i.f. ha%'ing the play of colour in the throat of 
the peacock. 

The term xasyaka as a synonym for blue vitriol 
does not ocur in any other medico-chemical work 
that I have come across except RasArnava. 

That an essence in the shape of copper is 
yielded by blue vitriol is worthy of note from a 
historical point of view. Rasnrnava very often hits 
upon it but is not so explicit as R. R. S.. as it 
modestly contents itself with the mere assertion 
that the essence is of the colour of Ccccnella insect 
i.e. red (see p. 86). In the Ohnvapraknxa (ca. 
1550 A.D.) occurs this remarkable passage: •“*<« 5 

nttfn' blue vitriol is indeed a 
semi metal of copper as it is derived from copper. 
The nomenclature itself is in wonderful agreement 
with that adopted nearly two centuries later by 
Boerhave' (173a A. I>). 


( 1 ) “Dir ki 7 >tallinrtrti Vrrtiindan^rn cion Melalli wif 
Stunn rrlunair cr airbi unbedingt aU Salar an . dir Viiriolr 
nammllirb rerhnatr rr lu drn llalbmrt.illm.*' Knpp . “ Cr*- d. 
Chrm. III. p. 6. 
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Our knowledge of the nature of the “ rii»enrc " 
of blue vitriol has thus been gradually advanced from 
KasnrMava downwards.' 




(l) ** Bnil Valentine" aerma to bare knoarn tbat tome 

vitriola caalained copper, bat bia " blue rilriol" dura not nccea. 

aarilj mean tulpbaic of copper. " Der biaur Vitriol.heiul 

bei Baiiliua vilriolum cammunei waa bei ihm Vilriolnm V'enrria 
gennani wird, iat all Grunrpan, and Obcrhaupl Krhl dicac Beni- 
chnanf bei allern arhrillitrlirrn ant •ehr verarbiedmarlifv 
Kuptenalae, arir dmn Libariua in aeiner Alrbjrmia (1595) (ur die 
Bpra!lun|l da* vitrioti Vpnarta coracKraibt *' Fccn A||ncola 

II4Q4.IS55X contemporary ol Bhdra doca not make any gnat 
diaiiortion betnrm green and blar rilriol ** Agricola beachmbi 
In aeiner Schrill de rr aaetmlliem dir Daratellung ilea Kuplrmlnnla 
bei der ijea Eiaenritriola and dea Alauna, oboe dir bridrn eTaterm 
alt areaenllich venchirdm anaairhn, und aiirb in leinrr Abband- 
lung "de natara (oaaillum" onferacheldet er oar vrrarhiedm 

gefarbte, nichl abrr wraentlict venebiedne Vilriole"." Gei. 

d. Cbem." IV 170-171. 
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" Take five palas of saltpetre, one pala of 
sulphur and one pala of charcoal, prepared from 
the wood of Cahlropis gigantca and Euphorbia 
Hcrii/oHa by destructive distillation '; powder 
them and mix them intimately and macerate them 
in the juice of the above-named plants and of garlic 
and afterwards diy the mixture in the sun and 
pulverise it to the fineness of sugar, Gunpowder 
^lit. fire-powder) is thus obtained. . joi~ 30 J 
" If the lirr-powdcr is to be used for a gun, six 
or four palas of saltpetre arc to be taken, the pro¬ 
portion of charcoal and sulphur remaining the .same 
as before. 203 

" For a gun with a light barrel, balls of iron or 
of other metals arc to be used. J04 

"'rhe gun made of iron or of other metals are 
to be constantly kept clean and bright by the skil¬ 
ful artillerymen. 205 

By varying the proportions of the ingredients, 

via., charcoal, sulphur, saltpetre, realgar, orpiment. 
calx of lead, asafcctida, iron powder, camphor, lac. 
indigo and the resin of Shorea robus/a, different 

(S) Vaiunfins' lit.. iKDod) rharred by tmokc ciml«lin( 
ibri«(b it. 
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kinds of 6rcs are devised by the pyrotechnists 
giving forth flashes of starlight.” 306-308 

From the circumstantial details given above, es¬ 
pecially of the method of preparing the charcoal, one 
is naturally led to .suspect that the lines relating to 
gunpowder as quoted above are later interpolations. 
The suspicion is further enhanced when it is borne 
in mind that in the Polity of KAmandakf, an ancient 
work of undoubted authenticity, there occurs no 
reference whatever to firearms nor is there any in 
the Agnipurnira in which the subject of training in 
the use of arms and armours takes up four chapters, 
archery forming the leading element. ' 

The more rationtal conclusion would be that 
thc. 9 ukran(ti is a patch work in which portions of 
chapter IV were added some time after the intro¬ 
duction of gunpowder in Indian warfare during the 
Moslem period.' Dr. G. Oppert, however, stands up 
for its antiquity. 

In Halhed's “Code of Gentoo Laws," there is a 
passage which is .sometimes quoted as a proof that 

(1) S»r Intro, to Dr. R. L ,Mifra'» ctlilian oi Afniporinj. 

(2) Dr. R. L. Vllra, iodpne frum the dewifKion of fnni 
alofir. concludes lbi> poniun to be ipuriont.—sWe Niairus of 
Sanrkrit Mis. V'ol. V. p. 135. 

M. Rcrthclot'i coorliidinj rnrurln on Msrmi Crwrui' “Buuk 
of Fire*' arc crjuaitjr applicable to Sukranili — 





'78 


HINDU CHEMISTRY 


the ancient Hindus knew the use of firearms. 
Halhcd, not having an acquaintance with Sanskrit, 
had to depend on the Persian translation of the 
Sanskrit digest prepared by some learned pundits. 
W'e have been at some pains in finding out the 
original text which is generally credited to Manu. 
It is only by a forced interpretation that anything 
in Manu may be taken to refer to a projectile dis¬ 
charged from a gun. * 


~ Mall ft n'intiatc pu. li cr n'cn pour rappcler coanment ft* 
additioRi fnanKcarenC le caract^rv veritable de la couipoaition dr 
ca manuirni tt lirra dr rerrtlea, dSji r<pandui dana I'anllquitS 
rl dont 111 (omiulci aoni venuea juaqu au XVIltr aibrtr, paHoia 
nrinr juaqu'l noirr Irmpa. /.iSrr ifmimm rn rn un exrtnplr, 
rf Tanalrar pr^Sdrntr monlrr birn commo il a AS roenpoa^ avec 
dra mjl^riaux dr datra multiples, lea una rrmoolant fc I'antiquit^, 
Ira aulrea ajoulA k dirmea Spoquri, duni Ira demitTra Aawnl 
conCrmporainra, ou irea rolainca dr cella dr la IraaiTTiptioo dr 
ebaqur manuarrlt " "La Chimie au mojrn Xgt" T. ■ 135. 

(1) The pa><a£c in .Manu runa Ihua t 

n TZTifitvrq ^ i 

m ^rdfnq'ifq fnwnilwsfvnllwS- ■ VII.90 

Wr sirr briem thr cummcntarica o( .Vcdbililhi and KulIBka 
BkA//a 
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In Sanskrit literature, there arc frequent but 
vague references to ' agni astra” or firearms, but ue 
have no reason to suppose that the combustible 
matter these fire arms contained supplied a motive 
power of the nature of gunpowder. The fire 
missiles were probably of the same catcgoiy* as the 


fsifn aifn siaifnfainran^ • «ei;, % 

sisao i|% mil <1 f««m i h fir Bfen mfat. 

fa^Pn i f<nnfwiqf«wt: i afwm 
a«r«aanf>fqif vat, i ifn hvirnfv: i 

TSiivrfaifii afti; «ivirainira, nataffafamaanf^ anV 
faaia: a aatr^ ; aifa awTanata^arfa riariiatiafitB<t- 

a«aiafa<ia: ■ tfn av«*iT: • 

The correct rendering ihould be a* folion.—~ The liin|( aha 
aoi alijr hif eflemiea in warfare with decritful or barbed nr pouonrd 
weaponi, nor with aojr haring a blade made rrd k»t tr >frr or 
lipped with burning maleriati **; Buhirr, who alao follow* the 
aborc Cfxnincnlaiarf, ihui Iranilaln : ** when he (the king) fight* 
with hi* foe* in battle, let him not Mrika with weapon* coorealed 
(In woodX nor with tiuch a* are) barbed, polioncd, or the point* of 
which are blaring with Are." Wlterea* Haibcd'i versioe ii: ** the 
magiitraie *hall not iruke war with an/ deceitful machine or with 
poi*oncd weapon* or with cannon and gum or with an; other 
kind of Arearm*." 
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•Grtrek fire,” i.e. arrows or darts tipped with oiled 
flax, resin, regalar, naptha or other hituminous sub¬ 
stances discharged from bows ; sometimes elaborate 
machines being devised to hurl the weapons with 
more deadly cfloct. In the I’dyogaparava of the 
MahAbharata, Vudhisthira is dc$cril>ed as ” collec¬ 
ting large quantities of resin, tow, and other in¬ 
flammable articles for his great fratricidal war.” ' 
But there is nothing to show that gunpowder of any 
sort was in use or any chemical which would act as 
a propelling agent. * 

Tlie mention of gunpowder and of some sort of 
explosives with identical formularies occurs almost 
simultaneously in the Latin redaction of the work on 


(l) Scr Or. Miira'f ** Anliqullic* of Oritu," l.iai. 

(a) In Ibc ink crntur}<, Knrmfr mnainrd ufe bchlml its 
aiuonuin ram|Mrti and hrnnriirallj «rjlrd lo nil tofrjgnen with 
out rjicep<Ion. Ilrrv, ncrurilin^ to Alhfnini, Hindu irienrer relirtd 
«nd look skriicr when ibr Muiijmnicdnn inrawiMi of Indin bcjrnn. 
Bui in ihfl indj£rnoui mode of vorfnrr nu rrfprrncc lo |^npaodrr 
!• lo be found. lhu> wc rrnd in Knlknen'i RnjninnAginI ihnt in 
logo A D. ** be (K.indnrpi) threw imo ihe mSIfe burnin); arrom 
emenred over uith TC(elnble oil, Nmck by which ibr rnemie* 
cnu|ht 6rr. Belirrinf Ihil he borw "ihe one of' the wenpon of 
fire fitgntj* mfeef, they bernme frightened and (led in bewilder¬ 
ment, cursing Ihcir rrlum." 

Serin's Trans. Vol. i 


■ P 344- 
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“Fire" by Marcus Grzcus and in the writings of 
Roger Baron about the 13th century. * Greek lire 
was introduced into Constantinople from the Fast 
abuot the year 673 and the Byzantians evidently 
knew that saltpetre was its basis: but they kept this 
knowledge strictly a secret, and abstained from 
speaking of it by any distinct name lest the informa¬ 
tion might leak out. Thus the very* word saltpetre 


Tbc original pAJuuge if 

m wf% 1 

m: tin*! ftt: 1 

fsafvtii: t 

R fi sn ctawR 1 

VI I. 983. 989. 

Ftv funber nfmarti lu oimiUr Bre-miitilr* mc Mahini/alu 
or HaaumiBa Sitaka In Wilfoa'a** Hindu Theatre," Vol. II. ed 
1833, •pp,-f>dia. pp. 3S9 70 

The Bnt record of the me of cannon and (unpamltr in 
Indian warfare it in Che memoira of Baber. In 1$^ l>c forced ihe 
paiufe of the Ganger near KanaoJ with Ibe aid of artillery. 
For much valuable informalion on Ibe aubjert of Ihe early Aaiaiic 
fire-wcapona Ihe reader nuy cooaull an exbaurlire article by Maj. 
Gen. R. Maclagao in Ibe " Joum. At. Soc, Bengal, " Vol. XLV. 
pp. 30 B. 

(1) ' 'La Chimic an moyen" Ige, I. p. 94. 
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is conspicuous by its absence in the literature of the 
ancienLs. Niturm (natron) was all along exclusively 
applied to carbonate of soda.' 

Saltpetre. 

It will thus be seen that there is much in com¬ 
mon in the history of the word used for nitrate of 
potash both in the Sanskrit and in the Latin lan¬ 
guages, as In theformer “ sauvarrhala " and "yavak- 
shAra" are indiscriminately applied to it. 

It is very remarkable that in the later Sanskrit 
chemico-medical literature the very’ word sauvar- 
chala, which stands lor saltpetre in the Sukranlti 
and in the RasAraava, ceases altogether to be ap¬ 
plied to it, but is used as a synonym of sArjikA 
(natron), while yavakshAra has been pressed into 
servicc.it being clean forgotten that from the time 
of Charaka and Sumita this word has been used 


(i> Ct "Ceil pv crrvur qae la plupart dn M!lr«in des aulgar* 
grret ou Ulint tndniipnl m mod par nitre on talptln, •ub*>anre 
pmque incuBOue dim I ‘antiquity, rt qua apparall Kulemtnt t piitir 
dn VI e uMe k CcMManlinople, aver le fra (rd^roif doit file Aail 
I* !»•* Le* anrirn* parlrni au*«i du nilrum farltre, pr/pard avec 
c* rendrn dr chSne, r'eit-a.dirc du carbonate d* pu(a**c.'‘—'' Intro 
la I'flude d* la Cbinue," p. 363. 
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in iu radical sense, vis., the asAes of barley (impure 
carbonate of potash, from yava, barley and ksh&ra, 
ashes). Both Wilson and Monier Williams in their 
Sanskrit-English Dictionaries, following no doubt 
the authority of modem writers, erroneously render 
yavakhnra as saltpetre as also does Colebrooke in 
his "Amarakosha". Roth and BAhllingk in their 
Wfirtcrbuch, however, correctly translate it as 
“ Aetzkali, ous der Asche von Gerstenstroh." ‘ 

It is strange indeed that a substance which 
occurs extensively in Bengal and in upper India as 
an efflorescence on the soil should have been allow¬ 
ed to go without a definite name for several cen¬ 
turies.' Dutt says " nitre was unknown to the 
ancient Hindus. There is no recognised name for 
it in Sanskrit.' * * * Some recent Sanskrit 


(t) In tbc rhvmiftr^ at BubjK*Ar, “ k mI d« rradnet'* it the 
equivalent of jarakih^ra—** La Chimle au moren i. jo 8 . 

(a) Wc purpoaelj use the wordt ^allowed lo (o vithoat a 
dcBoiie name." for the lemi tauvarchala vai all alon^ va^uelf uted 
now for lalipetrr, now for natron. 

ij) He it in error on thit point, at he had not connilted, or 
probably had no aeqaaintanre with, the old IJierature on the tub* 
jeet. Prof. Macdontll rerj properljr poinli out "the dangm of the 
s^gumumtmm ra ta/rn/i# fatj famished hy the fad that tall, the 
moet neccftarj of mincrialt, it never once mrntiootd in the ^if- 
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formulas for the preparation of mineral acids con¬ 
taining nitre mention this salt under the name of 
“soraka". This word, however, is not met with in 
any Sanskrit dictionary and is evidently sanskri- 
tized from the vernacular jortf, a term of foreign 
origin. The manufacture of nitre was therefore 
most probably introduced into India after the adop¬ 
tion of gunpowder as an implement of warfare.” ' 
Mat. Med. of the Hindus, pp. 89-90, cd. 1900. 


iredj. And yri the nonKern Panjab it ibe vtty pari tA India vbrre 
it matt aboundi. It nrrtirt In the tall raago briwrrn tbc Indoi 
and ihe Jbrium in luch quanlilict ikal ihr Crtck coenpaniont at 
Almandrr acconlinc lo Scrabo, aitarlcd Ibe tuppi; lo be tuCbcieni 
(jT the trantt o( ihc whole of India.” Il would be cquall}’ hatar- 
dout to ruth lo ibe coaciotion that nitre waa " unknown" lo ibe 
Hindut. 

(1) Dull U probably correct into far at he italrt bit vicwi 
with regard In "ifac manolartiire of niire” at an ingrrdirni of gun. 
powder. Fur il it well knuwn tallpelrc hat been in uic from limd 
imroemorial at ibe batii of rocket and other firewoekt both In 
China and India. In the Oaiakumdracbarila by Dandl. menlion 
it made of yogavartika (nugic wick) and yagachlima (magic pnw. 
der), of which ultpetre wat probably ihe batit. The rarlicti ac. 
count of the mannlarlnte of taltpetre on a commercial trale itaal 
w« bare come arrnti uccnrt in a rare work entitled: "The Trarelt 
of John Albert de Mandelio from Penia into tbc Eail Indiet. 
Loodon, 1669.” The book it In Ihe valuable collection of my friend, 
Mr. Prilhvtia Chandra Rdya. Saya our author.— 
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MinerA i. Acids. 

Gcber was up till recently credited with being the 
discoverer of nitric acid, aqua regia, silver nitrate &c. 
A careful examination of the works of Geber, both 
real and pretended, notably of the celebrated Summa 
perfectianis magisterii, has convinced M. fk'rthclot 
that the knowledge of the mineral acids was un¬ 
known not only to the Arabs but also to the European 
alchcmisl.s of the thirteenth rentur}‘. It was a Latin 
author of the latter half of the 13th ccntuiy who 
wrote the above memorable work and assumed the 


** Mosf of the mitpfttr which if told la Gmtmrmits come* from 
fijiij Lej^ef from Agn, aod jet it oat of Land Ihjt 

hath ljun loni; fallow. The blackcft and fattest froond jieldi 
most of it, though other Lands afford fome, and it ii made ihas: 
they make entain trenches which they fill with their SaJtpctrous 
Earth, and let into them small Rieulds, as much water as will 
■erve for its soaJdof, which may be the more effectually done, they 
make a»e of their feet, treading it till if becomes a Broath. When 
the Water hath drawn out all the sall'pctcr which wai in the Earth, 
they take the rlrarcst part of li. and difpoec it into anolber Trench, 
where it grows thick, and then they boil it like salt, continually 
scumming it, and then they pul it into earthen pots, wherein the 
remainder of the Dregs goes to the bottom ; and when the water 
begins Co thicken, they fake it out of these pots, to set it a<drying In 
the sun, where it grows hard, and is rrdored into that form 
srherein It is brought into Emrpfe.** pp. 66-67. 
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venerable name of Gebcr to gain public confidence.' 
Such instances of literary forger}* are by no 
means uncommon in the alchemical literature of the 
East and the West. 

The distillation of alum is referred to in Rasar* 
wava and of green vitriol in R.K.S. (see pp.7i> 92) 
We have, however, no evidence that the acid thus 
derived was ever used as a solvent. Hoefer justly 
remarks that real progress in chemistry was impos¬ 
sible in India and China, as the preparation of 
mineral .acids was unknown in both these countries.' 
At the same time we should remember that RasSr- 
Mava and similar other works lay stress upon vi</a. 
in which aqua regia may be said to be potentially 
present and which is fitly described as capable of 
“ killing all the metals ’’ (.see p. 73) 

The preparation of mineral acids is incidentally 
described in several exclusively medical works, 
composed probably in the 16th and 17th centuries, 
c- g- "Ra»akaumudr' by Mitdhava, Rasaraliiapradlpa, 
and ‘‘Bhaishajyaratnavair’ by (iovindadiisa, dec. In 

(1) ” L hypothtw la plni rraiMRibUbU k mn jreux, c'nt 
<]«'un auteur latin. rnt^ iaconnu, a frtit cc lirre dana la •croude 
moiti/ du Xlllr aitclc, tS I'a mil mui I« patrona|[^ du notn rfnftf 
dc Crter.** •• La Cbimla ao mojen I 349. 

la) ** Hilt, de la Chimlc.” T. I. p. 1$, td. 1S66 
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the last work under the heading of mahAdrAvakarasa, 
directions arc given for distilling a mixture of. 
among other things, alum, green vitriol, salammoniac 
saltpetre and borax in a glass retort. In this way 
a dilute solution of nitro-muriatic acid is obtained, 
which is prescribed in derangement of liver and 
spleen. We have a similar recipe in which in 
addition to the above ingredients, rock-salt and 
sea-salt are used, thus yielding what is called 
"samkhadrnvaka'' (lit. solvent for conch-shell.) 

The term "drAvaka" (solvent) seems to have been 
expressly coined to do duty for the mineral acids. 
We have seen all along that in the older works 
dravaka was used invariably in the sense cf solvent 
or flux (see p. ijo) but never in the sense of a 
mineral acid, the knowledge of which seems to have 
spread both in the East and the West almost simulta¬ 
neously. The regular application of the mineral 
acids to technical operations dates from the time of 
the Emperor AIcbar or perhaps a little earlier. Thus 
in the A'iH-i-A'ibari under the " Method of Refining 
Silver" mention is made of the use of rasi (aqua 
fortis). It is not easy to make out how much of 
the procesites of the assay of gold and silver as 
described in the A'im is of Hindu origin. 

Koyle, Sir W. O’Shaughne.s.sy ("Manual of 
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Chrmistry"), Ainslir and others maintained that 
the Hindus were acquainted with the methods of 
preparing the mineral acids. These authors who 
wrote more than half>a-century ago derived their 
information at second-hand as none of them had 
probably read the Sankrit works in the original. 
Ainslie gives the following recipes as used in 
Southern India among the Tamil physicians for the 
preparation of sulphuric, nitric and muriatic acids 
respectively: 

Sulphuric acid : " The Tamil physicians prepared 
their article nearly in the same way that we do, via., 
by burning sulphur with a small with a small piece 
of nitre in strong earthen vessels." 

O’Shaughnessy says : " sulphuric acid, the 
iif <f//0r of the Hindus has long been known 
among the Eastern nations. In southern India it 
has lieen prepared for many centuries." 

Nitric acid : This acid the Hindus make a 
clumsy attempt at preparing in the following man¬ 
ner which must not be rigidly criticised by the 
chemists of Europe. 

Take of saltpetre 20 parts. 

„ alum 16 „ 

„ the acid liquid from the leaves and stem 
of the Bengal horsegram 18 „ 
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Nfix and distil with an increasing heat till the 
whole of the acid is condensed in a receiver. 
Muriatic arid : ‘Take of 
common salt „ 8 parts 

alum „ 6 parts 

The acid liquid from the horse gram and distil 
&c." 

The very’ name of sulphuric acid, Gundak ki 
ittar is Urdu i.e. the hybird lingua franca, an ad¬ 
mixture of Hindi with Persian. Attar in Persian 
means the volatile princinple, often odoriferous, c.g. 
Gutib ki dttar i.e. otto de Rose. “Gundhak" in 
Sanskrit is the equivalent for sulphur. 


Knowledge of Technical Arts 

AND 

Decline of Scientific Spirit 

In ancient India (he useful arts and sciences, as 
distinguished from mere handicrafts, were culti¬ 
vated by the higher classes. In the While Yajur- 
V'eda and in the Taittirfya Brnhmana, we neet with 
the names of various professions which throw light 
on the state of society of that period ; unfortunately 
a knowledge of these perished with the institution 
of the caste system in its most rigid form. ' Among 
the sixty-four “kaliLs’' or arts and sciences which are 
enumerated in the old work of VntsAyana' called 
Kamasutra occur the names of the following : 


(l) See Ontl't “ Civiliutioa in Ancient liMlla,'pp. I55*>57i 
Calratu «d. 

(3) "Vitwpinj ii another old anlhority.The name 

ocnin In Piainl 4. 1. 7J. and prxrbablTr the author ol thf Kimani- 
traa «ai meant ai tome at hit rales refer to lernii rhieflr iiicd in 
the latter. The teat har romc down to ui almoat andeficd, rhiiw. 
‘"ft ICrrat pnpalarity amunj; our anreetor*. which ia alao clear 
from ha coramcnlariea and reference b/ Dandf, Vtmana and other 
graa writcra."—Preface to Barua'a "Amaraltoeha," preface, aiii. 
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qiwnqtiwi :—or the examination and valuation of 
gold and gems. 

or chrmi.stry and metallurgy. 

: :—or knowledge of the colouring of 
gems and jewels, as also of mines and quarries. 

In the SukranltisAra or the Elements of Polity 
by .SukrAchAiya, we also read an account of the 
various "kalAs" : r.g. 

—" the art of piercing 
and incinerating the stones and the metals isknowm 
as a “kalft." 

«i 4 l«<fbrt ««i « ni: ;—"a knowledge of 

the combinations of the metals and the herbs and 
the plants is also regarded as a “kalA.” 

«in 1 

" The art of alloying and separating the metals 
is also known as a “kals." 

iHT «in( 1 

wnewelmfw unjSenrit^ « ■ 

" The art of extracting alkali (see pp. 31-38 under 
Susrula) is likewise counted as a "kali". In the 
science of Ayun'eda, there are altogether ten 
"kalis" 
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Wc also find that among tlir companions of the 
poet Vi'ixta were an assayer and a metallurgist. ' 
Such terms as*'lohavid"and “dhAtuvid” which occur 
repeatedly in Sanskrit literature show that the 
metallurgists were held in high esteem and expert 
knowledge sought after. 

The art of dyeing was carried almost to 
perfection, the fast colours resembling the Tyrran 
purple. 

In the V’edic age the /^/shis or pricst.s did not form 
an exclusive caste of their own but followed differ¬ 
ent professions according to their convenience or 
natural tastes, thus fulfilling the ideal laid down 
by Kmerson : '* Has he (man) not a calling in his 

character? Each man has his own vocation. The 
talent is the call." But all this was changed when 
the BrAhmins rcAsserted their supremacy on the 
decline or the expulsion of Buddhism. 

The ca.ste system was established de nevo in 
a more rigid form. The drift of Manu and of the 
later PurA/ras is in the direction of glorifying the 
priestly class, which set up most arrogant and out¬ 
rageous pretensions. According to Sorrula, the 
dissection of dead borlies is a sine fuJ non to the 
student of surgriy and this high authority lays par¬ 


ti) CuwtM And Thonifl'* Trans, al Harfha<haritj. p. 33. 
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i'ular stress on knowledge gained from experiment 
and observation. ' But Manu would have none of 
it. The vcr>' touch of a corpse, according to Manu, 
is enough to bring contamination to the sacred 
person of Brfthmin.' Thus we find that shortly 
after the time of Viigbha/a, the handling of a lancet 
was discouraged and Anatomy and Surgciy fell into 
disuse and became to ail intents and purposes lost 
sciences to the Hindus. It was considered equally 
undignified to sweat away at the forge like a Cy¬ 
clops. Hence the cultivation of the kalds by the 
more refined classes of the society of which we get 
such vivid pictures in the ancient Sanskrit literature 


(i) atianFfq fTw: i 

^ 1 • 

Hit «ai qii€Bi i 

■rqfqsqi I 

qiqqifr Tv %r m uitil i 

| 43 ' 4 S 

* « * • • 

mm ^ iiiqrsqnT; i 

Rv^irruit favr i 48 

Sirira. Ch. V. 

(at Tb« “ Lain of Manu,'* V. 64.1^5.87. 
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has siin-ived only in traditions sinf«; a vi-ty long 
limr past.^____ 

O) Stmtl«ir djngm luv^ ihranrtird Riirope from timr fn limr 
lull hrr \tuniy have fir€»vfd Itriirr nf ihrm in thr lunjg nin 

Tliui "ArtiloCleS opinion that 'indusirial work lrnd« lu loMrr thr 
itir m.indjirtl id lhou|«h(* w.vi c<rt4inly of influrnre hrrr. In aivor* 
dan^r \riKh ihii diciiim the eduiMlnJ Grrrki held aitMif from Ihr 
nh«rrvaiinn jnd prartine of tcrhniral rhrmiral prorr\»«: n lhfN>rHi- 
uai rspljnalion id ihc rrarliona involved in (hev Ur otitvide iheir 
rirrln of intcnrii .**— Mejrer** *' Hi»l of Chemifiry,** tran^. by Me- 
Giiir.in, p. lO, rd. 1H9S. 

Parai^lsu* flingi a anver at the pbrairian^ of hl« timr and cum- 
pam ihrm Hith ihr alrhemiMa tn ihr follovlnx Crmi« *‘Kor they 
are not sirm t«» idleneM nor 1*0 In a proud kaUt, or plu«h and 
rrlvet i^rmrnt*. ofirn thoirinc ihrir rinj^ upon their finifrr* nr 
wrann^ twoed* with ailvrr hill« by their iidca, or fine and py 
j«lnrr« upon their haodt, but dilil^enlly follow Iheir Uboun. sweat* 
in>* wh<»lr il.iy« and nights hy their furnarc!* They do not ipend 
their time abroail for rrereati.in* but lake delight in ihrir labora¬ 
tory TTxy wear leather garments with a pourh. and an apron 
wherewilh they wipe their haru!« They put ihrir fingers amnn;:tt 
roiU, into rUy, and filth, not into gold rings. They are so«j(y 
and blark like smiths and rolFlm. and do nut pride ihrmMrlves 
upon t'lean and beautiful faro.**—Qnriled by Rodweli in his 
** RIrth tif Chemistry." 

Even to late as the middle nf the last rralurv, the pursuit of 
Chemistry in England sras not regarded in a serious light and 
L'heniisis wrrr ashamed to call themselves <n because the apothe¬ 
caries had appropriated the name'—a rlrrumsUnce which led 
t.lebig io iSjy lo deebrr "that England was nut the land of 
srieoca." 
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Thr aria bcin^ thua rricgatrd to the low caatoa 
and the professiona made hercditar)',a certain degree 
of Knenesa, delicacy and deftness in manipulation 
was no doubt secured hut this was done at a terrible 
cost. 'Hie intellectual portion of the community 
being thus withdrawn from active participation in 
the arts, the hov and why of phenomena—the 
coordination of cau.se and effect—were lost sight 
of—the spirit of enquiry gradually died out among 
a nation naturally prone to speculation and meta- 
ysial .subtleties and India for once bade adieu to 
experimental and inductive sciences. * Her soil 
was rendered morally unfit for the birth of a Boyle, 
a Dcs Cartes or a Newton and her very name was 

(I) The Vadiinia philoaophy, am mudiSid and expanded by 
Saxkora, which Irorhei the unrralily of ihr malerial world, ■* alao 
loa lar^e rxieot mpantible far brinj^nj; ihr atudy ot phywiat 
■rimer Into diirtpulr Saakan i> Dnipahn); in hii •tneturo 
un Kxnada and hit ijtreni. Onr or two rxtraii tram Satskara'i 
Coouncnlary on thr Vedinta Sutru. will make the point rlrar - 

fir«itmfafaaini>^. ^fnt«> 

wi faTw^if«ftrrqfr«r<tnsii*i. ^siatliiijansrfwn araiv'oi- 

aiiBia I finite ijaHiwq i 
^ifniiTan* M'sntT'i, f«ngfr«»iw griif^ro; 
i»*i . ifd gnitnoinnwift «i<tiif**'»r*i*il 

“ Vedanta Darxana," Bombay ed. 
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all but expunged from the map of the scientific 
world.' 

In this land of intellectual torpor and stagnation 
the artizan classes, left verj’ much to themselves 
and guided solely by their mother wit and sound 
commonsense, which is their only heritage in this 


** It cHq* Apprar« thAt the Atomic doctrine it tiippoAcd hy rtry 
wsftk aripimmli only, it oppowd to thoM teriptuni pu&afet 
wtiirh decUrr the Lord to be the i^rncrAl caute, and it ruC arrrpccd 
by any ol the aaihoritiet taking tbcir tiand on tcripturr. luth at 
Manu and uihert. Hence it it to be attogrther diirrgarded by 
high>minded men who hare a rcgaid for their own ipirilual wri* 
fare.’' It. a, 17 

**Tbe reatont on accoont of which the doctrine of the Vabr- 
•hikai cannot be aoceptrd have been Mated above. That doctrine 
may be called tcnii•destructive (or teml'nihitittic) ** Thitaui'a 
tram., /M. 18. 

(1) Amang ■ people ridden by ca.Me and hide^bound by the 
aath«wrtie« and Injunciiont of the Vedat. Piiranat, aid Smintia 
and haring their inlrllert ihut cramped and paralysed, no Boyle 
could ante Co lay down torh tound prinriplet fnr guUlarce at: 

P. XXVT.** ... I taw that tevero) rhymUlt had, by a laudable 
diirgenre «ibtlan‘d rariottt productioni, hit upon many more phr- 
nomena, contidrrablc in their kind, than could well be expected 
from their narrow prinriplet : but finding the gcoeraliiy of thote 
addicied to ehymiviry, to hare had tearre any view, but to the 
preparation of medicines, ur to the improving of mealt, I wat 
tempted to mraider the art. nt 3 t at a phyttrian iw an aJchymtif. 
but a philosopher. And. with ihlt view, I onor drew up a tchemr 
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world, have kept up the old traditions.' In their 
own way they display marvellous skill in dames- 
cening, making ornamental designs on metals, 
carving on ivory, enamelling, weaving, dyeing 
lace>making, goldsmith’s and jeweller's works, etc.' 

Tlie .successive stages in the manipulation of one 
branch of the arts have been carefully watched'by 
Mr. Jnnnasararra ChakravartI .M. A., late Scholar, 
Presidency College, and his experiences embodied 
in a paper, which, for the most part, is reproduced 
below with certain alterations; it is of singular 
interest as a contribution to the histor)* of the 
Indian technical arts. It now remains only to add 
that some of the processes de.scribed below were in 

for a ch^rmicil pMImoph/; arbirli I thoa'd be fUd Ihw anjr raperi- 
■Dcnli or ofaiervalioni of mioc migbi anjr wmy contribute to 
cotnplrte. ’ 

P. Will. “ . . . And, troljr, U men trerr willing to irgaid 
ibe advanerment nf philosopbj, moir than their own rrputalioni, 
it wrrr to makr ihrm ■mrible, th.il one of the morl considera¬ 
ble leiirn thrjr could do the world is. to set thrmsrlrrs diligmllj- 
to nukr riprrinirnts, and cullnt ubscTTatioas, without attempting 
to esleblish tbeoritts upon ihrm. before tbejr bare taken notice of 
all the phenomena that orr to be solred.*' Shaw's cd. of Dojrle's 
works, 3 rob. 1725. 

(1) Vide nvaniifarture of alum, pp. 147-51. 

(a) Par detailed inltwnution on some of these hnnrbcs the 
reader ina7 ronsult Dirdwood ■ Indnatrial *Arts id India'', 
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vogue at the lime of the Emperor Akbar and pro¬ 
bably existed long before, as RasAr/tava amply 
testifies (p. 68). The very terms "poonoor" (pun^ 
hdr) and •• Neharwalla" (NUriyah) occur in the 
descriptions of the assay of gold in Ain-i-Akbari. * 


Tha wtsUga of Gold In tiin eonrta ol Praparing 
Jtwalry In Bangal' 

Soi.UERING 


Ttie next process that we shall consider is 
soldering. This is undoubtedly the most important 
process that the goldsmith has to perform from a 
commercial point of view. It is in the course of 
this process that the practical goldsmith plays those 


(I) Alonj[ with Mr. Chakrarartri E»oj fhuuld be rej<l .Vini 
7 , 8 and 9 "on ihe Manner ct Re6nin( Gold," ” the Method 
ReSninK Silier " ** and the Method id Separating the Silrer 
from the Gold." Blorhamann't tram. Vol, i. pp. 30-35, 

(J) "Indian Engineering,” XIX (1896). The Mrrhaniral 
Opemtiocis at Mehing and Hammering have been left uUt. 
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mischievous tricks which go so hard against those 
who purchase his productions or order for them. 
The quality or quantity of solder (or /><iw) employed 
is the first question that is universally enquired into 
ill all eases of commercial dealings in Indian 
jewelry; and while by melting some articles the 
value of the gold per tola is reduced by Re. i or 
J only, we frequently lind eases in which the value 
is decreased at the ruinous rate of Rs. 8 or Ks. lo. 
This la.st state of affairs arises when the solder 
coiisisls almost entirely of a mixture of baser 
metals and is at the same time fraudulently used 
in larger quantities than what is absolutely ncccss- 
ary. 

Considered, however, from the standpoint of a 
chemical student who investigates the subject oi 
a.sccrtaining the amount of metal that is loft in the 
operations of the goldsmith, the process ol solder¬ 
ing is scarcely important enough to rc.-cive a 
separate treatment. The preparation of the solder 
and its reduction to the condition of small thin 
bits arc embraced in the discussion of melting and 
hammering; while the loss during the blowing 
operation, during which the reducing flamr of an 
oil lamp is made to play upon the solder and the 
parts it is meant to join together, may be supposed 
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to have been treated during the discussion of the 
subjei't of loss of gold by volatilisation. The fart 
that almost all solders contain a little line perhaps 
makes the loss in their case to be much greater 
than in that of an alloy of gold and copper only. 
The following three sets of figures give the weight 
of gold and the weight of solder before the process 
of soldering and the weight of the article after the 
operation has been finished :— 


(^Id 

ToUi annas pies. 
b o o 
2 0 0 
380 


Solder 

Tolas annas pies, 
loo 
II 8 o 

I 4 Cl 


I'l, of Cold Solder 
after oprmlion. 
Tolas ann.is pels 

6 IS o 

2 7 >3 4 

4 10 .1 


Thus, on the whole a loss of 11 1 pies takes 
place in dealing with 14) tolas of materials. This 
gives the rate of lo.ss at 79 pies per tola. 

It Ls proper to observe that of the lo.ss that 
takes place during soldering, aliout one-third is 
due to purely physical causes, e. g. the loss of pieces 
of solder which fly off before the: blowpipe. TTie 
above figures are .accordingly not to be supposed as 
affording an accurate estimate of the amount of 
material that is lost by vapourisation during the 
operation of soldering. 



HINDU CHEMISTRY 


]al 


Filing and Cl'ttinc 

These are the two operations of the goldsmith 
in the course of which gold is lost to an appreciable 
extent. The work of cutting is done bjr a class 
of men called nak/lskivalSs to whom the articles 
are made over for the purpose. In recognition 
of the fact that loss of gold must inevitably take 
place during the operation of cutting, the goldsmith, 
when he takes back the articles and the particles 
that are chopped off the surface from the nakdihi- 
walds, generally makirs an allowance of one pie per 
tola in favour of the latter. 

The loss which takes place during the operation 
of cutting as well as the loss during tiling, i.e. 
rubbing the surface of gold with a steel file to make 
it smooth, is due to causes of a purely mechanical 
nature and can be prevented to a great extent 
by the means suggested for minimising such loss 
in the course of hammering and drawing. 

The operation of cutting is alu'as's, and that of 
tiling some times. elTcctcd after the article has been 
coloured and polished. But as the chemical pro¬ 
cess of colouring will be treated of separately in the 
following pages, the mere mechanical operation 
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of rutlin^' and filing arc here put in for the purpose 
of preserving continuity. 

Thk Chk-micai. Oi'KKatio.ws ay thk Goi.d.s.mith : 

CLKANSINO, CuLOL'KI.Si; AND Pul.lSHINC 

We now come to a process which, though not so 
important in the eyes of the goldsmith as some of 
the processes before dc.scrihcd, is yet of the greatest 
consequence in the en<|uirv in which we are engaged. 
This is the process of colouring. 

If it were possible for our goldsmith.s to work 
with pure gold, the appearance of the material 
would suffer very little by the various proce.>tses 
of heating, hammering, &c., and a mere mechanical 
nibbing would throw off the superficial dirt and be 
.sufficient to expose the natural yellow surface of 
the unalloyed metal. This property of pure gold 
is due to the fact that no oxides of gold arc formed 
at temperatures to which the mclal is exposed 
during the operations of the gold.smith. Indeed it 
is well-known th.st gold does not unite with oxygen 
at any temperature. 

But the case is different with copper, the oxide 
of which is formed at temperatures which arc ordi¬ 
narily attained by the goldsmith in the course of 
his operations. Hence, if a mass of copper is 
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heated in the goldsmith';* fire, it is divested of its 
bright red t'olour and acquires a dirty blark appear¬ 
ance due to the formation of a coating of cupric 
oxide. Sow, an alloy Ls nothing but an intimate 
mechanical mixture of its constituent metals—the 
molecules of the several metals lying promiscuosly 
as it were. In an alloy of gold accordingly in which 
copper form.s a con.stituent part, the particles of the 
latter are freely interspersed between those of gold. 
When such a substance is heated in air, the gold 
particle.^ retain their primitive yellow, but the par- 
ticlc.s of copper, which arc exposed to air, are 
oxidised into CuO. This substance is, as we know, 
a black amorphous pow der and it gives to the whole 
mass a black appearance, which becomes darker 
as the metal is hammered over and the powder is 
thoroughly spread over the .surface of the metal. 

.\n interesting and rather curious experiment 
clearly illustrates the above explanation. If a piece 
of gold containing a little copper be heated in air 
and care be taken not to rub the metal in any way 
so as to spread the black oxide of copper over the 
surface, it will l>e found that the metal, if free from 
external dirt or soot, will be still yellow and toler¬ 
ably bright. The yellow of the more numerous 
gold particles overpowers the colou' of the black 
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oxidr of copper. If. however, tliis black substance 
be spread over the surface of the metal, the colour 
instantly changes. The spreading of the oxide 
is easily brought aliout by hammering, and thus we 
can take an apparently bright piece of metal and, 
by h.'immering reduce it to a jet black mass. 

The ignorant goldsmiths explain this blacken¬ 
ing by supposing the stain of the black steel hammer 
to adhere to the surface of gold. 

We may, perhaps, in this connection mention 
a particular artifice which is sometimes employed 
by our goldsmiths to cleanse the surface of a gold 
and copper alloy, which lias In-en blackened by lire. 
This methoil is employed whenever it is desirable 
in the course of working to expose the bright 
surface, but where it would be inronveni:;nt, impos¬ 
sible or unneccssaiy- to apply the long ar.d laborious 
mode of cleansing or colouring which we shall 
hereafter drscril>e. It i.s found that if a blackened 
piece of gold and copper alloy lie healed in a 
charcoal fire to redness and then water be sprinkled 
on the fire, the alloy at once acquires the liright 
colour of gold. This phenomenon, though often 
practised fiy our goldsmiths, is a puzzle to the 
most intelligent among them. ***** The 
true explanation of the operation seems to be 
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that, wlicn placed in a rharroal (ire, the cupric 
oxide is reduced to metallic copper. But if it is 
taken out when hot, it comes into contact with the 
air a^in and is oxidised. What the ttoldsmilh 
docs is to suddenly cool down the metal when in 
the reduced state and not to allow it to come into 
contact with the open air, until it has cooled suIU- 
cicnily down, so as not to l<e liable to re>oxidisation. 

From what h.is been stated above, it u-ill be 
easily seen that when a piece of golden ornament 
has (•een completed by the manufacturer, it is 
of a dirty dark colour and must be cleansed before 
it can I»e usefl. In this countrj' mere cleansing is 
not suflicient, for the popular taste docs not ap¬ 
prove the new golden articles appearing and being 
used ill the yellow colour of true gold. The 
articles must be '■ coloured ” Ivefore they can be 
made over to the customer, by which is meant that 
a bright reddish colour must be imparted to them.* 
The particular tinge which is liked by different 
persons is diffen-nt, some people liking a colour 
verging very nearly on red or orange, while others 
have a fancy for a colour whfch approaches to 
reddish violet. 

The process of imparting the requisite shade 
of colour to articles of gold is one of the most 
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cumbrous and complicattid chemical operations 
in the whole ranf^ of indigenous arts and manufac¬ 
tures of India. The numerous chemical reactions 
that take place in the several stages of the business 
arc of more than ordinary intcre.st; while the im¬ 
mense loss of gold that apparently lakes place leads 
<»nc to wonder why the subject has not as yet been 
taken up seriously by commercial or scientific men. 

The process of colouring, so recently as 20 years 
ago. was universally carried out by the goldsmiths 
themselves, and in the villages and smaller towns 
the stale of afairs is still the same. But in the 
metropolis and at the bigger stations of the pro¬ 
vince, the advantages of the principle of division of 
lalKiur have lately begun to be felt in every branch 
of art and manufacture, and the result, so far as this 
particul.or subject is concerned, has been the spring¬ 
ing up of a class of people whose sole business is to 
Volour ornaments and other articles of gold. These 
men are known among our goldsmiths as the 
ruH^alas. TTicy do not charge any remuneration 
for their labour, but retain the fluid in which, 
during die process of colouring, a quantity of gold 
is dissolved. 

We will now follow the runj^wata through the 
course of a complete set of processes for colouring. 
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skipping' over the men.* mrchaniral parts of (he 
work, but dealing a little fully with the portions 
which are of a chemical nature. 

The Proce-Ssf.s or the Ri-xgwai.a 

The shop of a Calcutta rungvala is one of the 
most miserably furnished working-places in the 
whole metropolis. A charcoal lire, a pair of bellow.>i. 
a few crude pieces of indigenous carthern-warr, 
two or three coarse pots of China, together with 
a few other little things, arc all that greet the eager 
sight of the ob.server whom business or curiosity 
Ic.ids to his dark and ilUventilatcd den. 

The rungTTitla has to wait till a suRiicient num¬ 
ber of golden articles arc accumulated in his hands. 
He does not generally commence the process until 
he has got at lea.st ten tolas of gold for colouring. 
Because the cost, the trouble and the time required, 
as he says, in going through a complete series of 
operations arc such as to prohibit his doing the 
work with a smaller amount of gold at a time. 
Ordinarily a “ khola”, as the amount of gold colour¬ 
ed at one operation is called, consists of about io 
to 30 tolas of gold. 

Having got the amount of gold sufficient for 
working a khola, the lirst thing that the rungvala 
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has to do is to cleanse the articles of all external 
dirt as well as of the blackcss due to the formation 
of CuO. With this view he first heats them in a 
iharroal hre, thus causing all the oil, charcoal dust, 
and ullier furrign substances on the surface tu burn 
off. He next puts an earthen vessel on his fire and 
boils in it about a seer of the unripe fruit of tamarind 
(Tamarindus Indica), a sustance containing consi¬ 
derable amount of tartaric and other acids in the 
free state. Talcing out these boiled articles and 
s<|ucezing them so as to extract the extremely acid 
pulp he forms a thick syrupy fluid. In this fluid lie 
boils the articles till the dilute acids dLssolve away 
the cupric oxide, leaving a yellow surface of purr 
gold. It is found that the solution of tamarind pulp 
become.s distinctly blue in vitrue of the formation 
of copper salts. 

In the place of this rather clumsy mode of 
cleansing, which is largely practised even in the 
metropolis, some of the more adventurous ruHgva- 
las use a rather more c!c%’cr and neater method. 
Instead of preparing a large amount of tamarind 
pulp, they obtain from the grocer’s an ounce or two 
of a dull white criy.stalline substance which they 
call "acid," and a solution of this serves equally well, 
if not better, for their purpose. To the question 
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as to what thr substance called “acid is, they can¬ 
not j{ivc a satisfactory reply. .And even the giwer 
who .scdls it cannot enlighten the inquirer more 
than to this extent that the article is a jfdif (scum) 
or a bye-product in the manufacture of some acid. 
Having subjected the substance to a rough 
chemical analysis, we came to to conclusion that 
the substance should be nothing more nor less than 
KilSO^ or hydric potassic sulphate, an acid salt 
and a bye-product, as we know, in the process of 
i^nufacturing nitric acid. The reaction of this 
substance on the copper seems to be this :— 

3 KHSO, + CuO=K,SO. -f t’uSO, -l- H,0. 

The normal salt di-potassic sulphate, copper 
sulphate and water are formed. 

What takes place in the gold as regards the 
particles of copper takes place also in the solder 
used as regards the particles of both line and 
copper that are on the surface. 

I'he oxides of copper and zinc are acted on by 
the dilute acids of the tamarind or the hydric 
potassic sulphate as the case may be, and are 
dissolved away in the form of soluble salts. The 
reaction in the latter case is:— 

2 KHSO, + ZnO=ZnSO, + K,SO.+ 11,0. 

.As the solder contains a large amount of silver. 
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its appearance after the copper and zinc have been 
dissolved away, is almost perfectly white, which 
appears rather prominent by the side of the bri|;ht 
yellow surface of gold. 

The next operation of the runt^ata is perhaps 
intended to cany on the operation of cleansing to 
a further extent, lie lakes about half a pound of 
common salt, and mixes it with an equal amount of 
ordinary potash alum, purcha.sed from the bazar. 

The mixture is then reduced to the form of a 
fine paste. The rungvala now covers each of the 
articles to be coloured with a thin layer of this 
paste of salt and alum and then places them on the 
fire, .\ftcr the paste has dried up it is washed 
off with water, and generally the colour of the 
gold appears a little bit improved. The reason of 
this lies in the fact that the few particles of cupric 
oxide that remain on the surface are not wholly 
dissolved out by dilute acid in the first operation 
are got rid of by this process. 

After having been subjected to these two 
processes, the article acquires almost perfectly the 
lieautiful yellow of pure gold : but as has been 
stated already the or solder appears at the 
same time as white as pure silver. The contrast 
of these two different colours placed in close con* 
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ti){uity is rather marked : and the next o{)eiation 
of the rungu'ala is intended to remedy this defect. 
In order to make the solder and the metal appear 
of the same colour, he actually covers the surface 
of the solder with a layer of gold taken from the 
article itself. This i.s done in the course of the 
third process, which we will describe rather fully, 
as it is the most important of these stages of mani¬ 
pulation at which loss of gold takes place in con¬ 
siderable amount. 

Mnving placed an open earthen vessel on his 
(ire and having put some water in it, the rungvala 
prepares^ mixture consisting of about four parts 
of nitre (say i tti.), one part of common salt and 
I part of alum (Stiy J tb each).' lie then puts the 
mixture into the vessel, taking care always that the 
water in the vessel be not more than what is necess- 
aiy* for dissolving about half the amount of salts 
added. The solution is then he.-ited till it boils 
evolving large quantities of ga.scs and fumes, 
amongst which chlorine can be easily detected by 
its unmistakable corroding odour. 


(I) Cf. p. 73 nnclCT *• killing oT mcirurjr and gold." where 
■ nixture, among other ingirdicnla, at alum, rommoa inll and 
ultprtre technically rolled a Wdn, ia uacd. 
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In this boiling solution the goldsmith places the 
cleansed ornaments so as to kt^ep them wholly im. 
mersed. He examines them from lime to lime and 
after a while finds that a layer of shining gold has 
formed on the surface of the white solder. WTicn 
this deposit is sufficiently thick and the whole 
article presents the appearance of being formed 
out of a homogeneous material he takes tliem out 
and. washing them well, prepares them for the next 
operation. 

CilEMICAI. E.XPI.AN'ATION 

It is difficult to find Out exactly the series of 
chemical reactions that take place during this 
period. Various impurities in the articles employed 
make the inquiry doubly complicated, ft would, 
however, do for our purpose to investigate briefly 
the principal decompositions and formations that 
occur, and with this view we may suppose the 
reagents ciiipluyed to be chemically free from 
foreign substances. 

It is well-known that if nitric and hydrochloric 
acids are brought together, certain reactions take 
place. If the .acids be tolerably concentrated they 
act upon one another at ordinary temperatures, the 
mixture becoming jfllow and giving off minute 
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bubbles of gas, smelling like chlorine. If the acids 
l>c dilute, we have to heat the mixture to bring about 
the chemical change. The action that takes place 
consists of two of stages ;— 

First, the oxygen from the nitric acid oxidixes 
the hydrogen of the hydrochloric acid, thus 

H*NO. - jHCI=fl.b + HXO, + CI. .. (i) 

Secondly, the unstable nitrous acid that is 
formed acts on another molecule of MCI, producing 
a compound known as nitrosyl chloride and water, 
thus:— 

hxo,4-iici=noci+h,o .. (») 

The reactions (i) and (ii) when expressed by a 
single equation may be written as follows :— 

NO.OII +3HCI=N<>a4-2H,() + CI, (iii) 

Now, here, instead of free nitric and hydrochloric 
acids, we have saturated solutions of a nitrate and 
a chloride, and an action similar to the above may 
take place under the influence of heat only, instead 
of water, the hydrates of the metals present 
in the nitrate and the chloride an- formed. Thus, 
instead of equation (iii) we may have the following 
action :— 

XO,.OK + jNaCI + jM.O = XOCI + 3 Naf)ll + 

KOH rCI,. 

W'hen the solution boils and these actions set 
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in, thf runfrvala put* the golden articles in it. The 
chlorine liU-rated as mx‘11 as the chlorine in the 
njirosyl chloride attacks the gold and reduces it 
to the form of a soluble chloride, which mixes with 
the ma.ss of the fluid. 'Die NO of the nitrosyl, 
which is liberated, is itself a colourless gas, but it 
rapidly unites with the oxygen of the air and forms 
the red fume.s of nitrogen peroxide which, logetlier 
with chlorine, are liberated in large quantities during 
the third stage of colouring. 

Now we know that if a .solution of gold chloride 
of sufficient strength is formed and a piece of silver 
is dipped into it, gold is deposited on the surface 
of the silver, while a portion of the silver is worn 
away. The reaction is as follows :— 

AuCI, 4-3Ag=3AgCI + Au. 

This reaction takes place in connection with the 
surface of the solder which is expo.sed. \ layer 
of gold is formed upon it entirely hiding the white 
surface, so that to all appearance the whole article 
seems to be composed of the same material. 

In the explanation given above, the u.se of alum 
that is addl'd to make up the jamak (as the solution 
employed in the third stage described above is 
called) has not been shown, and indeed this point 
we have not been able to clear a.s satisfactorily .as 



CHI^.MISTKV 


a«5 


pcrhap.s il i< i-apabir of. ' It srcmit to undrrgo 
no i hcmiral change, and hi^nctr doc.s not art in the 
capacity of a mordant in this case, as it does so 
widely in the arts of dyeing or calico printing. 
It is also found that if no alum is added to the 
jamak, the coating of gold on the solder is pro¬ 
duced. but it adheres very lightly to the surface 
and does not stand such processes as rubbing or 
brushing. Hence it seems that the only function 
of the alum is to hx the coaling, i. e. to make it 
adhere firmly to the surface of the solder. Kxpe- 
rienced goldsmiths are also of opibion that, but for 
the alum, the gilding of the pin would not be 
p<'rmanent. The way in which this is done by the 
alum is to a certain extent a matter of conjecture. 
We suppose that the action is of a mere mechanical 
nature. When the particles of gold stick to the 
surface of the solder, small quantities of alum 
solution remain in the pores between the separate 
particles. Thew* afterwards dry up and cryslalli.se, 
.ind th< minute crystals act as a sort of mortar 

(I) Mr. Ch«krAvani all olonj; tuU tu rrallar ihr imporljni^ 
pan irhirh alum play« in yirldinK »ulphimr aiSd. M«if<ro«rr in 
ibe above equation rhliwine ranniil be rapertrtJ to be Mi free in 
pmrnce nf alkalies; we briuw under "the Hindu mnhod td 
manuCartorioK raJocnel.** 
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between the particles of gold and the surface of 
the solder, as well as b«‘tween the particles them¬ 
selves, 

The third piw.ess in the course of colouring 
is by far the most important source of loss of gold 
in the whole series of manipulations that the metal 
has to undergo. We have seen that the losses 
at all other stages are due to causes of a mere 
mechanical nature and are necessarily small. In 
all the.so cases, the gold escapes the vigilant eye 
of the worker and hence the extent to which il 
is lost sight of is minute indeed. Hero for the first 
lime the gold undergoes a chemical change -it 
ceases to exist as golil altogether—and is conse¬ 
quently lost for ever to the illiterate goldsmith. 

We should remark that only a vrrj- small part 
of the gold that is dissolved out in the jatnak —as 
the solution of nitre, alum and salt used in the 
third stage described above is called —is re-deposited 
on the surface of the solder. .\ large portion of 
the gold rrmain.s in the solution as .•\uCI,. NaCI 
aH, 0 . The helpless runj^-aln can tio nothing 
with his valuable fluid but dispose it off for a 
trifling sum to a clas.s of men t ailed jamuktralas 
who have a crude method of their own to cxlracl 
some quantity of the gold from the jamak. We 
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shall rrturn to the jamakwala subsequentiv. Wr 
must now proceed to the fourth or last sta|;r of 
colouring, during which the requisite colour is 
imparted to the metal. The articles, after being 
extracted from the boiling jamak solution, are 
thoroughly washed and rubbed with a brush, after 
which another bath is prepared for them. 'rhis 
consi.sts of a .solution of tamarind pulp, nitre and 
common salt in water, which is placed in an 
earthen pot on fire and heated to ebullition. .-N 
little sulphur i.s then added after which the articio 
are placed in the liquid. The sulphur is added in 
a finely divided stale, obtained by rubbing a stick 
of sulphur with a little water on a piece of slate. 
Carr is always taken to add an insufheirnt amount 
of sulphur at first, for it is found that the shade of 
«'olour that is produced in the gold depends solely 
on the quantity of this ingredient, which according¬ 
ly requires exceedingly carefuly regulation. The 
rkng%’ala now examines the colour from time to 
time, adding more sulphur gradually if hr wants 
the colour to deepen. When the requisite shade 
of colour is reached, he stops adding the sulphur 
and keeps on boiling for some time more, after 
which he takes the article.s off the solution and 
gives them a final wa.sh and polish. If loo much 



tulphur is iiddrd in this operation the colour 
becomes deep violet and Unally black, and the 
whole process is vitiated. Under the circum¬ 
stances the ruHgvala has to recommence the work 
from the very beginning. 

It may be noticed that the ai'id or the commercial 
hydric poltLssir sulphate is never used in this .stage, 
as it is used in the lirst, instead of the tamarind 
pulp. The reason seems to b<* that as nitn* is also 
present in the mixture, the addition of KMSO,, in 
the presence of other substances, may result in the 
formation of nitric acid under the influence of 
heal. 

The chemical actions that take place during 
the fourth or last stage of colouring seems to be 
extremely difficult of explanation. There can be 
little doubt, however, a.H to the fart that the reddish 
violet colour is due to the depo.siiion of a thin 
layer of some compound of gold on the surface of 
the articles. It is the determination of this 
compound and of the exact nature of the process by 
which it is formed that present.s all the difficulty. 

The fact that the sulphur is one of the most 
essential things that are ri'quired in the production 
of the colour would seem strongly to suggest at 
the first glance that the reddish violet tint is due 



HINI>U CHI-MISTKV 


3U) 


to the formation of one of the siulphides of gold. 
It apprant that the subject and constitution of the 
compounds of gold and sulphur is one which has 
not yet been fully investigated by chemists. But 
it seems to be a weli.e.stablished fact that no sul¬ 
phide of gold is known which is of any other colour 
than black. This stands in the way of our accept¬ 
ing the hypothesis that the reddish violet colour 
of gold obtained by the Indian goldsmith is due to 
the formation of a layer of sulphide on the surface. 
From the fact that if the colouring is allowed to 
be overdone /. e. if the articles be boiled further 
after the required tint has been obtained, the gold 
acquires a deep violet colour, the same conclusion is 
arrived at. 

.Accordingly, in spite of the fact that the amount 
of sulphur added regulates the whole operation of 
the last stage of colouring, we are constrained to 
search for the reddish violet colour that is deve- 
lop<‘d in the formation of some other compound 
than a sulphide. The nature of the colour bring 
the same as would be produced by a thin layer of 
a violet substance on a yellow surface, it follows 
that the colour of the compound formed mu.st b<r 
violet. And the fact that when the colour is 
overdone, /. e. when a thick layer of the coloured 
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subslancc i» formc’d on the surface, the ap> 
poarancr of the melal is dark violet, abundantly 
confirms the h\'pothesis. The only compoumd of 
Kold that possesses this characteristic colour beinj; 
aurous oxide .•\u,0, we arc forced to the conclu¬ 
sion that the colour of gold is due to the formation 
of a thin layer of suboxide on the surface of the 
metal. 

An examination into the nature of the chemical 
actions tliat take place during thi' operation clearly 
shows that .-VuiU is the compound formed. We 
have seen in invc.stigating the chemical changes dur¬ 
ing the third stage of colouring that KNC), and 
.VaCI being heated together, yield free chlorine 
together with Kf)ll and NafJII. This chlorine 
after being liberated in the fourth stage attacks the 
gold anil a small amount of auric chloride is formed. 
Mut at this point sulphur is added, and the na.scent 
chlorine, instead of going to attack the gold any 
more, combines with tlie sulphur to form one or more 
of the sulphur chlorides. The supply of fresh chlo¬ 
rine being thus cut off. the heated auric chloride 
decomposes into aurous chloride and chlorine. The 
chlorine thus liberated combines with the .sulphur, 
while the auruu.s chloride is acted on by the 
KOH and NaOM with the result that .\u/) is 
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formed.' This is partly deposited on the surface 
of the gold producing the required colour and 
partly mixed with the saline solid matter pre.seni 
in the solution. 

The scries of chemical reactions may be express¬ 
ed by formula a.s follows :— 

(1) K \ 0 , + 3.\aCI + 2H,0 = N( )CI + jXaOl f + 
KUII + CI,; this reaction itself consists of two 
stages as explained before. 

(2) 3 CI + Au = AuCI, 

(3) 2CI+S, = S,CI, (SCI, may also be formed 
in the precence of excess of nasi'ent chlorine). 

(4) Au CI,= AuCl 4 -CI, 

(5) 2 AuCI + 2K()H = Au.O + 2KCI + H, 0 . 

It will be obser%'ed from the above formula that 
the addition of sulphur is indispensable in this 
operation If the excess of chlorine were not re- 
moved by sulphur, as is done in (3) above, the gold 
would continue to be dissolved out and alaige loss 
of the metal would arise as in the course of the 
third stage. 

.Moreover, with a free supply of chlorine, the 
auric chloride would never be reduced toaurous chio-'. 

(1) The expUnalioa u Kvrcljr uliafartory; it nuv be taken 
for what it it wonb- 
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ride, and thus no formation of auroui* oxide could 
take pla''r. It is thus seen that, though the sulphur 
used is not directly contained in the compound 
which gives the colour, it regulates the whole reac¬ 
tion ill the most important stages of its progress. 

The above hypothesis is supported by the fact 
that if a little sulphur is added to the fluid obtained 
in the fourth stage of colouring, it w'ill be found to 
disslove in the fluid. This could not be the case 
unless a compound like S,CI,, which can hold sul¬ 
phur in solution, were formed during the re-artion. 

It has been mentioned above that the loss dur¬ 
ing the third operation of colouring is considerable. 
Indeed, from the records of obser\ation given at the 
end of this section, it is clear that the loss is not 
only large, but that its extent is also uncertain in 
the extreme. In some cases it is as low- as half 
a pie per tola, while in others it reaches the 
ruinous figure of six pics per tola, or nearly one 
tenth of the whole weight. TTie average amount 
of pics per tola, which is obtained from our 
figures, is not very different from the idea of expe¬ 
rienced ruHgiva/as and goldsmiths on the subject. 
The largeness and uncertainty of loss are easily 
accounted for by the evcr-vaiying constitution of 
the baaar articles used in the operation, some of 
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them bring vrn* nearly purr, uhilr othm contain 
as much as to 30 per rent of impurities, as well 
as by the want of any arcurate precision as regards 
the proportion of materials employed. The ingredi¬ 
ents are seldom weighed before being mixed toge- 
ther; and the vaiy'ing amount of water present 
physirally in thesalts is an additional source of error 
and confusion in settling the proportion by mere 
inspection of bulk. 

*rhe following figures w’ill give some idea as to 
the magnitude of the loss in colouring:— 
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Thk Restorative Processes 

Hax-ing in the previous paragraphs described 
with tolerable fulness the various sources of loss of 
gold in the course of its artistic manipulation by the 
Indian goldsmith and having in each case pointed 
out the form in which the metal escapes the hold of 
the worker, we will now turn our eyes to the meth- 
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(hIs which now obtain in our country* for rrcovcring, 
as far as {Xissiblc, the amount of material which i» 
lost. It is perhaps worth while here to point out 
that to re-oblain thr entire amount of lost material 
is absolutely impossible from the innate property 
of the extreme divisibility of matter; and our sole 
objr«-t in these restorative operations shoulc bi* to se¬ 
cure the recovering of the largest amount of metal 
that can possibly be saved. There are two small 
classes of men in Rcngal who obtain their living by 
extracting gold from the refuse and bye-prtMlurts of 
the goldsmith's workshop. These arc thr nrhar- 
xrala and the jamakvata before alluded to. These 
classes of men are found to cluster in the suburbs of 
large towns and important centres of jewelry* manu¬ 
factures. In the smaller towns and more insignifi¬ 
cant villages, the bye-products have cither to be 
thrown away or to be disposed of in the best man¬ 
ner that thr goldsmith ran hit upon. Xot unfre- 
<)ucntly in aucli cases the goldsmith himself under¬ 
takes to play the part of a Jamakwaia and nehar- 
vala to thr best of his abilities. Rut the unpractised 
manipulation of processes, which arc themselves far 
from being satisfactorv' is sure to result always 
in the loss of a large portion of gold. 

We will now proceed to describe the operations 
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of the nehanrala and the jamakxeala. It may, 
however, be marked here that the immense diffi¬ 
culty in the way of obtaining the slightest informa¬ 
tion regarding the indigenous methods adopted bv 
these workmen, in the exercise of their profession, 
can hardly be appreciated by one who has not per¬ 
sonally made an attempt to penetrate into the mys¬ 
teries of any of the trade or manufacturing secrets 
of India. Tlie unfortunate stagnatton of almost all 
departments of knowledge, art and industiy’ in 
India that perplexes and mortifies an inquirer, owes 
its origin to a longstanding .-ind universal spirit of 
conservatism inherent in our people which, however 
eloquently defended by orthodox advocates of caste, 
is manifestly one of the principal causes why the 
Indi.m craftsman lags so far behind in the modem 
race of nations. The healthy broadness of views, 
resulting from the dissemination of liberal English 
ideas among the masses, has, indeed, broken some 
of the mo.-it pernicious strongholds of the iiitcllcv- 
tual monopolies of India ; but there arc classes of 
men who still in obscure nooks of society keep to 
themselves what they regard as the treasures of 
professional secrets but what, after all, nay be 
mere child's play to the eyes of the scientific 
world. 
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To our enquiries about the nature of the nehar- 
reala and the jamakvala the deafest cars were turn¬ 
ed. Our attempts to impress upon these people the 
necessity of the application of chemistry to improve 
their methods were mere cries in the wilderness. 
And it was not until we had spent several weeks in 
constant intercourse with these people that we 
could bcfpn to collect the information necessary for 
such an inquiry. Bit by bit we gained from differ¬ 
ent sources some knowledge of the processes 
which arc given below in a continuous and well- 
arranged form. 


The Xeharwala 

Now and then the neharreala makes his appear¬ 
ance in the goldsmith's workshop, in order to 
obtain the collected sweepings and other refuse 
of the rooms, The interval of time varies from 
one to three months according to the nature of the 
work that carried on in the rooms as well as 
to the amount of gold that is manufactured into 
ornaments. It is useful to state here that every 
day before work is commenced, the room is swept 
very clean and the .sweepings, instead of being 
thrown away, arc carefully stored up in a comer. 
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The heap of dust and rubbish thus accumulated 
from day to day is the chief object of the visit of the 
Hchaneala. Having inquired as to tke amount of 
gold that has undergone manipulation since the last 
disposal of sweepings or itcAur (from this the nrhar- 
■xata gets his name) as well as the nature of the 
articles that were manufactured, he proceeds to 
settle the price which depends chiefly on these 
conditions. The nehar of twenty tolas of good 
gold manufactured into articles, which required draw¬ 
ing, beating as well as soldering would generally 
be disposed of for a single rupee. It may be 
interesting to observe that a goldsmith, however 
dishonest in other respects, would never deceive a 
neharxala by selling to him a heap of ordinary 
rubbish for fear of losing credit and custom in the 
department of nehar-selling. 

The next thing that the neharvala wants to 
obtain is the heap of rejected crucibles. 

It has been stated before that indigenous cruci¬ 
bles cannot be employed mure than once formelting 
purposes, and hence the numl>cr of waste crucibles 
is not small in our goldsmith's workshop. The 
nature of the crucibles and the amount of metal 
melted in each, together with the qualities of the 
gold, settle the price. We have seen a score of 
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iTuribIcf of avrrafjc size selling for eight annas. 

If the goldsmith's shop is large, the soot hanging 
from the eeiling and walls is also purchased. 

The last thing that the nehitrrrala asks the 
shopkeeper is whether that day he would give a 
taljhar, by which is meant if he would .vllow the 
workmen's mats to be removed and shaken and 
the spare below the mats swept. This operation 
is ordinarily perfomed once a year. The sweepings 
thus obuined are again valued. And after paying 
the prices the neharveala returns home with hLs 
heavy load, which sometimes reaches the respecta¬ 
ble weight of 50 or 60 pounds. 

The first thing that the nrkarwala does with his 
materials i> to crush them fine. This is only 
necessarj- when earthen lumps of large size arc 
formed and mixed up with the nehar in consider¬ 
able numbc'rs and is dispensed with in most cases 
where the large pieces are few in number and can 
be picked up and thrown away. 

The second process is to throw the curshed 
materials into a big earthen pot in which the nrhar 
remains immersed in water for a certain number of 
days, depending on the quality and quantity of the 
nekar. The object of this is to reduce fragments 
of clay to a fine state of division by which particles 
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of gold that might olhcnvisc remain imbedded 
inside the mass of cartliy lumps arc at once rx- 
(Hjscd to view. 

The next and the main operation is that of 
working. The thoroughly soaked Mfhar is put in 
large earthen vessels and more water is added if 
necessary. The mass is then thoroughly stirred 
and the lighter earthy material which yet floats 
when the heavy metallic matter has settled in the 
bottom, is taken off. By the repetition of this 
process the .solid matter is reduced to a very small 
bulk. It is then allowed to settle and the water is 
slowly poured off. The moisture that yet remains 
is dried up either on fire or in the sun. 

When several nehars have been separately 
washed in the preceding way, the remnants of all 
the wa.shings are mixed together and the mixture 
in washed once again. This operation is exactly 
like the preceding but is carried on more care* 
fully and in better vessels. When it has been 
completed, about one-quarter of the mixture m.iy 
be perceived to consist of metallic substances. 

Among the metals present in this mixture, iron 
is often found and, as its presence is extremely 
undesirable when the mclerials are placed on the 
crucible for melting, it is genemlly got rid of at this 
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staf^. Formeriy this was done by picking up the 
separate bits of iron by line pincers, but now* 
a-days the magnet is almost universally used for 
the purpose. 

The next process is that of melting. This is 
carried on in the ordinary way, care being taken to 
procure a crucible big enough for the purpose. 
The earthy matter sticks to the sides of the cruci¬ 
ble, while the metallic portion melts and falls to the 
bottom. A mixture of gold, silver, cop|)er and 
zinc is thus obtained. 

The old method of obtaining pure gold from 
such a mixture as this is said to have been as curious 
and interesting as certainly it was laborious and 
protracted. The alloy was first of all beaten into 
leaves of extreme thinness, about 5 inches square 
in size. Each leaf w.is then covered with a thin 
layer of a paste of brick dust and common salt. 
The leaves were finally arranged one above another 
and exposed to the heat of lire. After a certain 
number of days, depending on the nature of the 
alloy and the temperature of the fire, the gold w.i.s 
found to be very nearly pure. 

This method has now, however, been entirely 
superseded by the far easier and more economical 
process of treating the alloy with strong nitric acid. 
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For liiis purpose however, the metal must be 
obtained in a fine state of division. This is done 
rather ingenio-isly by melting the material and, 
while molten, by suddenly dropping it in water. 
By this means the metal is at once reduced to a 
line powder without the expenditure of any manual 
labour in the w.ny of hammering. Care, however, 
should always be taken to see that the vessel of 
water in which the molten metal is dropped has a 
wide mouth. On one occasion, at which we were 
present, the liquid metal was poured into a narrow- 
mouthed vessel, and the steam suddenly generated 
was so great and powerful as to very nearly cause 
an explosion. 

The extraction of gold from rejected crucibles 
is done much in the same fashion. These arc 
pulverised and treated in the same way as ordinary' 
nchar. Sometimes the powders of crucibles are 
mixed up with the common mehar to avoid the 
necessity of a separate .series of operations, but 
more frequently the smallness of their bulk induces 
the ncharaeala to treat them separately. 

The Jamakwala 

W'c will now turn our attention to the methods 
of the jamaJHvala. He periodically visits the work- 
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shops of his patron, the rungvala from nhom he 
obtains the neressai^' amount of jamak on the 
payment of a price which depends on the quality 
and the quantity of gold that has been coloured, 
as well as the loss of weight that has taken place 
in the articles during their make. To give an 
approximate idea of the commen'ial value of jamak 
it may suflire to state that we once purcluised 
a jamak of jo tolas of sovereign gold (which is 
32 carats or 916 66 per mille fine) for one rupee 
only. We may also observe that the demand of 
jamak is not at present at par with the amount 
of its supply; and at some of the bigger rungv^ata's 
working-rooms, one may sec big earthen jars full 
of this substance, collected and stored up for want 
of purchasers. It may be interesting to add that 
even in this obscure department of business, the 
evil genius of man has set to work, and one has 
to be careful in dealing with a jamakvala, if one 
is a new hand in these affairs.' On one occasion 
we happened to be defrauded and were given a 
substance as a jamak of 35 tolas of gold for what 

(1) It Buy br otMcnrod, hOfre^’cr, itui a rmngir^tm would 
^cvcT derrive » jmmmkwm/a In Ihr tamr way aa be would deeriva 
a MranKcf for fear of loiin| credit and mMcm in the drpartorcnl 
of januk-acliing. 
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\vc considered the modest price of Rs. J. Bui 
the thing turned out to be an imitation jamaV 
only and all our best efforts could not discover 
in it the slightest trace of gold. 

Ftaving obtained a sufficient amount of this 
fluid the fitmaktea/a returns home. His first step 
is to get rid of the fluid part of the jamak by 
boiling it. For this purpose.he has got large 
earthen vessels with wide mouths which can be 
placed over a fire. When almost the whole amount 
of water has been evaporated off, he pours out 
the viscous mass into an open eathem vessel and 
porcecds to what we shall call the second process 
of the jamakvala. 

With the solid matter of the jamah obtained 
by the first operation, the jamakvala mixes a 
small ijuantily of borax as well as a large amount 
of a substance known as fooaoor. The weight 
of powdered poonoor that is thus added is about 
four times the weight of the jamak matter. Having 
thoroughly mixed these substances with such an 
amount of cow-dung as is required to give consis¬ 
tency to the material, he forms them into balls 
of about two or three inches in diameter. He then 
dries these balls and when perfectly dried they 
an* ready for the third process. 
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The poonoor employed in the above process is 
a hard c^uasimctallic substance that can be purchased 
from certain grocers at the rate of three or four 
seers per rupee. It is, they say, nothing but a 
bye-product in the operation of rupJ-pJkdno by 
which is meant the operation of chemically purify¬ 
ing silver which has been alloyed with a large 
amount of copper and other metals. The usual 
method of conducting this operation in our country' 
is to mix up the alloy with a large amount of lead 
and after melting the whole mass to blow air 
from above. [1'his operation, as also the next one, 
is practically that of cupcilation]. The pure silver, it 
is found, separates in the course of the operation 
and collects at the bottom, while the partially oxi¬ 
dised lead, together with the impurities which 
existed originally in the silver constitutes the poo- 
Hoor of trade. \Vc analysed qualitatively a sample 
of ordinivry bazar poonoor by the wet way after dis¬ 
solving it in nitric acid and found it to contain lead, 
copper and zinc with traces of silver and iron. 

The third process of the jamaheala is the main 
step in the reduction of gold. He scoops out on 
the eartli in an open place a hollow of the shape of a 
hemisphere about a foot in diameter, and having 
thoroughly smoothed the interior of this hollow, he 
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coven it with a layer of slaked lime about half an 
inch thick. .Xftcr the lime has dried, it presents 
the appearance of a course white china vessel, im¬ 
bedded in the earth. In this the balls prepared 
by the second process are placed. Tie jamak- 
waia then forms a powerful charcoal fire over it 
and with two or three large pairs of bellows causes 
the flame to play on the mass below. The lead 
of the pooHoor is soon reduced and di.ssolves, 
as it were, the reduced gold, silver and copper. 
A large metallic mass thus collects at the bottom 
of the hollow, consisting mainly of Irad. The 
blowing is now continued as hard as possible from 
above and the metal being oxidised to litharge 
begins to be blown off. The procrs.s must be con¬ 
tinued till the whole of the lead has pas.sed off and 
a mixture of gold, silver and copper remains behind. 
Care should always be taken in this operation to 
see that the last trace of lead is thoroughly got rid 
of; for nothing affects so much the ductility and 
malleability—virtues most important for the pur¬ 
poses of the goldsmith—of gold as a mixture ever 
so little of lead. Thus “one two-thousardth part 
renders the metal loo brittle for rolling and its 

very fumes produce a serious effect upon it.*" _ 

(I) Maiindrr'i Trmunr ol Scienn. Anirle ■ Gold. 
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Such is the tedious length and such thr labo¬ 
rious and complicated nature of the processes by 
which the Htharvala and the jamakvala extract 
precious metal from the large heaps of rejected 
sweepings and dirt and bye-products of the gold¬ 
smith's workshop. Rut their labours have only 
the empirical experience of years to gt.idc them 
and not the acuteness of a well trained scientific 
mind ; and accordingly we find that a large portion 
of their work is directed to achieve in a laborious 
and round-about way an object which a slight 
knowledge of chemistry enables us to secure in 
the simplest manner imaginable. 

With a view to shorten the labours of the jamak^ 
vala a.s far a.s possible, wo began a series of 
experiments, investigating the properties of the 
jamak and trying to find out the easies’. mode of 
extracting gold therefrom. As the results of our 
experiments we have found that, working on ordi¬ 
nary plans In the wet way, we can recover an 
amount of gold, which is equal to, if not in all cases 
greater than, the quantity which the jamkavaia 
can obtain by his expensive and protracted 
methods. 

We need scarcely gpve the properties and the 
■I'Onstituentt of the various specimens of jamak 
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which wc obtained from the baiar from lime to time 
for experimental purposes. 'Fhe way in which a 
Jtimak is formed havin]; been before described 
in full, the result.s of analyses will be nothinj; but 
tedious. It will be sufficient to obser^r that in all 
cases the jamak was a clear greenish-yellow 
liquid of rather thick consistency with a larp;r 
ma.ss of grey solid matter at the bottom consi.sting 
almost wholly of soluble saline matter. 

It may be also added that among ba.se$, silver^ 
copper, zinc, gold, aluminium, potassium and sodium 
were the principal ones that were found; while 
amongst the acids present, nitric, sulphuric and 
hydrochloric were recogiii.sed in large quantities. 
Traces of free chlorine could also be found in some 
of the solution, while perceptible amounts of iron 
were found in alrao.st ail. 

The microscopic appearance of jamak may be 
interesting as showing the exact state in which 
gold exists in the solution. With this view we 
examined under a miscroscope (magnfying 375 
times) a drop of a clear solution of jamak as well 
as an amount of the solid saline matter lying at the 
bottom. The appearance, in both cases was the 
the same, only in the latter the crystals were 
more numerous and closer together. The octahedra 
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of alum with occasional facets of cubes, the lonj; 
furrowed and rhombic prisms of nitre and the cubes 
ol common salt were verj- prominent. Between 
these, in numbers far less, could be discovered long, 
transparent needles. These wen? most probably 
crystals of double chloride of gold and sodium which 
is invariably formed when a solution of auric chlo¬ 
ride is mixed with chloride of sodium. The consti¬ 
tution of this substance isAuCI,. NaCI + 2H,0, and 
it is the commercial “ non-deliquescent chloride of 
gold" which is ordinarily sold in one gramme tubes. 

Besides the above crystals, we frequently found 
amorphous particles, wholly or partially opaque. 
Those that did not transmit light at all were proba¬ 
bly particles of dust or other earthy matter which 
were present in the ingredients in the shape of 
impurities. But there were others which transmitted 
a beautiful green light and these were likely to be 
fine particles of gold. As these were rather few in 
number, it might be inferred that in the jamak, gold 
existed chiefly in combination. It is also probable 
that the greatest part exists as NifVuCI, -H aH.O. 

From a liquid containing such a variety of subs¬ 
tances in solution as the jantak docs, it is no doubt 
a difficult task to precipitate the gold which is 
perhaps in the minutest quantity of all. 
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The reducing agents that are mentioned by che¬ 
mists as suited for reducing gold from solutions 
are exceedingly numerous. Of those that are prac¬ 
tically employed, the pn'cipal ones are ferrous 
sulphate, oxaUc acid, sulphurous acid metallic iron. 
Wc tried each of these in a large number of 
cases and found that ferrous sulphate gives the 
best result of all. The reaction that takes place 
during reduction by ferrous sulphate is somelihng 
like the following :— 

2AuCI, + 6FcSO,=2 Au + 2Fe. (SOJ, + Fe.CL,. 
The gold is precipitated as a fine, heary, black 
powder and easily settles at the bottom. 

At first we used the pure material obtained 
from the chemists for precipitating jamak\ but 
aftecM-ards found that the crude article of tkc bazar, 
after being dissolved in water and filtered, yields 
a solution which ser\’es e(|ua]ly well. 

This ntakes the process a matter of verj- little 
expense and with an anna worth of good rr}’stals of 
hirakash (the Bengali name of ferrous sulphate), a 
jamak containing 8 annas weight (for about Rs. 
14 worth) of gold can be .satisfactorily extracted' 

We are far from thinking that in our experi¬ 
mental attempts to extract gold, we were able to 
catch the whole of the material that was present 



HINDU CHKMISTRV 


J4*' 


in the solution. It is verj- probable that in the 
fine state of division, in which the precipitation 
takes place, a considerable amount of the metal 
u wa.shrd away in the process of collection. But 
this loss is due to causes of a mere physical nature 
and can be prevented to a large extent by the 
use of better and more refined instruments. 

It has, however, been ascertained that even 
with rough instruments the easy and inexpensive 
mode of wet working gives as good results as 
the laborious and costly method of the jamahva/a. 
The indigenous worker thinks himself fortunate if 
the amount of gold which he extracts is of twice 
the value of the jamak from which it is obtained, 
and we are convinced from the results of repeated 
experiments that the wet method promises in gen¬ 
eral no less than twice the amount of profit with 
the advantage of saving time, labour and expense. 

CONCtX'StON 

The importance of the subject that has been 
described and discussed in the major portion 
of the preceding pages is far greater than it 
appears to be at the outset, .\fonth after month, 
in Calcutta and in the larger towns of Bengal, 
considerable quantities of gold undergo transforma- 



tion under the goldsmith's hammer; and as ever)' 
article so manurat'turrd is I'olourrd hrforr being 
used, the amount of jamat that Ls produced mu.st 
b<- large indeed. By a rough raleulation we have 
estimated that about J500 persons earn their bread 
in ealeutta by following the oecupation of a manu¬ 
facturing jeweller: and allowing for holidays, 
illness and want of work it may be safely held 
that about 2,000 hammers ply on an average 
ever)' day on gold and silver within the bounda¬ 
ries of Cakutla and its suburbs. Out of these 
a.ooo hands 1,500 may be supposed to work 
on the more precious metal of gold alone. On 
the modest calculation that a man works one-half 
of a tola of gold in the course of a day, 750 tolas 
of golden articles arc turned out every day in the 
metropolis. Supposing as we have pointed out 
before that in colouring only one-half of an anna 
of weight of gold is dissolved out into the jamak 
per tola, as much as 375 annas or more than 33 
tolas of gold are eveiy day dissolved in Calcutta 
alone. As has been shown before, we have ample 
reasons to believe that the jamtkvala can seldom 
get out as much as one-half the amount of gold 
that exists in the jamak by his crude and imperfect 
methods. Granting, however, that he can reclaim 
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so miirh as two-thir<ls of the K®ld lost in eolourin};, 
ive an- still forced to the- astonishing ronelusion 
that seven tolas of gold ari- absolutely lost in the 
town of Calcutta alone with the lapse of c-ach day. 

There can be little doubt that if the whole 
of the jamak that is now thrown away or otherwise 
washed could be collected and worked on tier 
lines suggested by the newest and the most refined 
clieinieal methods, no Ic.ss than three fourths 
of the entire loss could b<- reclaimed. This would 
amount to .some thing like 15 or 16 lakhs of rupees 
per annum in these hard days of struggle for 
existence. 

'I’his is not the place for giving even the 
outlines of any elaborate scheme by which the 
collection of jamak and the extraction of gold 
therefrom may be carried out in practice on an 
e.'Cteiisive scale. 

Husines.s may Im- coinineiic ed at once by setting 
up a laljuratory lilted up for the purpose after 
the latest fashion, at a convenient station in the 
centre of the Province and by purchasing the 
jamak that has already accumulated in the hands 
of the ruHgii'ala. In the tneanwhile age-ncics ma_\ 
be established in every district for the purchase 
and sior.agi- of jamak When the acctimulatecl 
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jamat is aII exhausted, these af'enrirs will lie able 
to feed the laboratory eontinually by the supplv 
of fresh Jtimak from lime to lime, from all parts 
of the country. 

.\oTK ON THK Salts. ' 

Komaka, also called ,Vnkambai1, is the salt 
produced from I he Samhar l,ake near ,\jmrrr 
(Dutt), 

Sauvarchala : see under saltpetre, 

,\udbhida (lit. befjot of the .soil) is the name 
applied to the saline deposit commonly known as 
the rcA efUore.scence. It consists "chiefly of 
sodium chloride and sulphate in varyinj; propor¬ 
tions. In addition there are sometimes carimnate 
of soda, and wc have usually found some magnesian 
sulphate. In certain localities the last named salt is 
in vert' considerable proportion. In other cases 
nitrate of lime or alkali Is present." 

‘•■I’he elllorcs«'enccs thus produced consist of 
three groups: 1st, the neutral, which contain no 
carbonate of soda (these consist tthiefly of 
sodium chloride and sulphate, and frequently 
magnesium sulphate) : ,rnd, the alkaline chlorides 
and sulphates, but no lime or magnesian salt; 3rd, 
the nitrous efllorescences."—Dr, Center's N'ote on 

S«* pp. 39^ 44 and i»; 
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Reh qucltv! Watt’s Dii tio'’?';’''f t^r “ Et onomir 
Pnidurls of India". Vol. \’l. Pari I. pp. 410-417. 

Wr ha%'«; thus a rrady explanation of the 
conversion of mercury and other metals into their 
chlorides when they were heated in combination 
with audvida and other salts (see p. 4X). The 
magnesium sulphate would readily yield sulphuric 
acid, wliii'Ii with sodiun) ilnt/iiut. and nitre, might 
be expected to produce aqua regia : (for further in¬ 
formation see under “ra.sakarpura" or the chlorides 
of mercury). 

Vi</a or Vlt is at present taken to be the same 
substance as the kdlnnimnk or “ black salt " : it i.s 
difficult to a.scertain what it stood for at the time of 
the Charaka and the Su.rruta. Tlie following 
account is given in Watt's Dictionary of the Eco¬ 
nomic Products of India. "Rt.ACK SAt.T is pre¬ 
pared in upper India chiefly at Bhrwani in the 
Hissar district by heating together in a large ear¬ 
then pot Rjtb of common salt, one pound of the 
fruit of Terminalitt chfhula, and one pound of 
PhyUanthus emhliea, and one pound of .sajji (im¬ 
pure carbonate of soda), until by fusion of the salt 
the ingredients are well mixed, when the pot is 
removed from the fire and its contents allowed to 
cool and form a hard cellular mass. TTiis prepa- 
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ration is us<rd nicdicinally principally a» a diges¬ 
tive." I'he !*alt has a reddish brown colour and 
consists mainly of sodium chloride with traces of 
sodium sulphate, alumina, maf^ncsia, ferric oxide 
and sulphide of iron. Most of the samples, we 
have examined, were found to evolve minute quan¬ 
tities uf .sulphuretted liydritgen when treated with 
an acid ; even when placed in the mouth the taste 
of this gas was distinctly felt. It is very probable 
that when the saline mass is fused with the organic 
matter [T. chebulaj, a portion of the sodium sul¬ 
phate is reduced to sulphide, which by double 
decomposition convert.s the traces uf iron salt 
present into the sulphide. The sulphide was 
detected both in the insoluble residue (as FrS) as 
well a.« in the aqueous extract. 

In the Chemistry uf Rubacar, the following salts 
arc mentioned :— 

t.a elasse ties sets renferme onze esp^ce.s: Ic 
sel commun, que Ton mange, le sel pur, le sel 
amer, employi* par les orfr^vres, le sel rouge ', le 
sel de naphte * le sel gemme proprrment dil, le sel 
indien ', le sel alcalin, *. le sel d'urine, le scl dc 

(I) Sri j^rfnme r«ilriri< 

(j) Sri Krtnfnc bilufninrtiM 
(.1) Salp^trr * 

(4» Carbonate dr taadr 
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I'cndrrs Ir sel dr rhaux *. | I^ Chimir au moyrn 

l#fe. T. I. p. 30«). 

it will b<' srrn, however, that the la.st 3 or 4 
products an- in Hindu Chemistry* vrr)' properly 
placed under the ksharas or the alkalies [p. 45). 

NoTK on THK Kll.l.tNG OF Mktai.s 

From the time of the Charaka and the Sujrula 
we find metallic preparations in the shape of 
oxides, sulphides and sometimes chlorides recom¬ 
mended for internal administration. Tlir various 
formulas, which will be found scatttered ’.hroughout 
above, give us methods for killing the metals.' 
But a kilted metal is not necessarily a compound ; 
it sometimes means a metal deprived of its well 
characterised physical properties, e.g. colour, lustre 
&c. Thus the Ayurvedic killed gold and silver 
often reprc.sent the respective metals in a line state 
of division. Take for instance the following 
recipe from " RasaratnAkara ” by Nityandiha :— 
" Rub gold leaf with 4 limes its weight of killed 


(I) CarlkMi4tc dr poia.v«r. 

<a) PotAiar ranitiquc Impun* 
(3) See pp 30.31. 4fl 73.73 
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merrury (/. e. lalphide of mercury) and sublime the 
mixture in a closed crucible. On rrpeatin); Ibe 
process K times, the gold is killed." (Cf. also the 
processes described in pp. io5-iob). In the prepa> 
ration of " makaradhvaja " (p. 13*, note) the gold, 
which is left behind, would be regarded in tbr’ 
same light. .\s the Hindu lalro-chemists were 
very particular about the killing of the metals 
being ensured, they had often to hit upon proper 
tests for securing this purpose. Thus " Ka-saratnA' 
kara " says:—"In order to examine whether the 
mercury* has been completely reduced to ashes, it 
has to be heated over a gentle bre for 3 hours. 
If the w’cight remains constant, know then that 
it has been completely killed." In other 
words it means that if there be any free 
mercury present, it would volatili.se off and thus 
there would be a loss in weight. In page it8 
will also be found some tests for killed iron. 
The language of a portion of couplets ^5-28 is 
somewhat obscure and the meaning seems to be 
the very reverse of what the context would suggest; 
"killed iron is I hat vhich, an being mixed with 

treacle . honey and heated, does not rci'ert to 

the natural state." By "natural state" the author 
probably convcys/Acrra/e in which it originally was. 
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t.f of an oxide, as immediately below hr figuratively 
■peaks of (hr resurrcfliom of Ike dead (p. lao). 
Indeed, the ideas of the alchemists of the t!ajit 
and the West ran so closely on parallel lines that 
the best commentary we can offer to the above 
is the following extract from lioefer's work, des¬ 
cribing the notions current among the old Kgyp- 
linas. 

•• Expfrience. f)n brhle, on calcine du plonib 
ou tout autre m^tal (except^ for ct I'argent) au 
contact de fair, l-e mdtal p«'rd aussitAt scs 
propri^ttfs caracK'ristiques. rt sr transforme cn 
unr substance pulv^rulente, cn unr espc'ce dr 
cendre ou dc chaux. Kn rvprenant ces erndres, 
(]ui sont, commr on disail Ir r^ultat de la mort du 
wtdlal, rt cn les rhauffanl dans un erruset avec 
dec grains dr fromenl, on voit bientAl le m^tal 
rrnaitre dr scs cendres, rt reprrndrr sa forme 
el tos propri^tds prcmiArcc. 

" Cornelasiem-.—he mdtal, que Ic feu d^truit. 
c»t revivify ' par les grain* de fromrnt ol par 
faction de la chaleur. (T. I. p. ajS). 

"N'est-ce pas lA operer le miracle de la rdsurrcc- 
tion ?" _ T. I. p. Jj S 

(0 t^ DivSi rgwtPjUr, tswiriJUmfUm mol fnrort ouiaurd'- 
tlsi ••■loyCm CQMiar ijDuajfn«», dr d* 
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Other ••experiences" as well as technical terms 
have also their exact analogues in the language of 
the Western alchemists. Thus side by side with 
the ••tests for killed mcr»-ury" (p. 74) and the ••pro¬ 
cess for the fixation of mercury" (p. 131) we may 
4)uote: 

••Viennent ensuite toules sortes dr recettes 
pour la •‘combustion ’ dc I'argent, de Tor. du cuivre 
dr retain, etc., faisant parfois double eiiiploi avec Ir 
le iivrc II. Rappelons ici t{ue Ic mot (ombustion sig- 
niliait la calcination des m<*taux cn prtfscnce de di- 
verses inatif^rcs sp^'i.ilement le soufre, le mercurr, 
les sulfures m^talliqurs, etc. Les produils cn 
^taienl d^s lors fort multiples. •* l.a C'himir au 
moyen Age", 1. p. J09. 

••|.a calcination du mercure <<tait appclt^r A cettr 
^poque coagulation ou fixation du m^lnl ” Ibid. p. 
'54 

The passage in Ka.s<lr»avn describing the effi¬ 
cacy of the apparatus especially the line •'without 
the u.se of herbs and drugs men'ury can be killed 
with the aid of an apparatus alone" (p. 67.) is highly 
significant. It refers no doubt to the formation of 
the red oxide of mercury, the precipitate ftr it. 
Cf. "11 s'agit dr la fabrication de I'oxyde dr 
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mcrrure prfpartf per se, c'est-ft^irc sans addition 
d'aucun corps Aranjjer.*’ Ihid, p. 154 

ON THE Hindu Method ok Manufacturing 
Calomel: The Hindu and Japanese 
Methods Compared -The Expla¬ 
nation OF THE Reactions involved 

According to thr Hindu alchemists, thrrr are 
lour kinds of the ash {hhaima) of mrreur}', namely 
black (kttjjaii, p. 61). red (vemilion), while and 
yellow. ' The white variety is often spoken of as 
rasakapura or camphor of mercury ; it is often 
found to be almost pure calomel and sometimes a 
mixture in indefinite proportion.^ of calomel and 
corrosive sublimate. 

The chlorides of mercuiy are found to be medi¬ 
cinally used from the 12th century downwards and 
variou.4 recipes are given for their preparation. 
The earliest account .seems to o<-cur in Rasflruava ' 
(ch. XI. J4). where we find a mixture among other 
drug.s of green vitriol, alum and salt, described as 

(t) or ; 4aH« and qlnuv 

YW*—xil>c«ixaatr ■•hanlw rnl.i»-rpfrr< 10 i< nu« rjuty 
lo makr out. 
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capahit; of "killing mt^rrun* in an iniilant" (itrr p. 
73). A mon* driailcd dr.M4-ription is found in 
"RasondrarhinlAmawi" a work wtikh may safely be 
placed in the i3lh-i4thcentuo'. Says the author 
Dhundhukanntha : "I am now going to explain the 
process of preparing rasakarpiira. which is a reme¬ 
dy for all diseases: take a strong earthen pot and 
fill one-fourth of it with common salt and place over 
it a mixture of brick-dvst, alum and rock-salt. Kub 
mcrcuty with the juice of Indian aloe and an equal 
weight of the above mixture into a paste ; deposit 
it in the earthen pot and cover it with the same in¬ 
gredients. The pot i.s to be firmly closed with a 
wcll-Htting lid. Now apply heat for three days 

togeth e r." * _ 

( 1 ) 

w<vl M«f?<iiariii qfxf# 1 

riitairrrfifuxtsqfc • 

fnitrlatq fqqiq nnin« > 

■«! q4zi|fq»» n^qwitiiq "•*« jn: 1 
««ift ^nm ■ 

vtNiq tfwi qrwt 1 

ffwisqtstiq iicfiMt 'vsqfsatf fsqir'qfqat • 







. 3S2 


IIINIli; CHK.MISTKY 


Another work of thr latro>clicmical period, 
RascndrasiiraiiaMgraha " dcja ribcs the followinfj 
proi'r!>» for obtainiiif' the svetabhaima or white 
ash. “Rub meifurj; rept'atedly with ptimsu salf 
(/. e. audbhida salt; see p. ./4j) and the juiee of hm- 
phorbia nerii/otia \ place the mixture inside an iron 
bottle, the mouth of which is closed with a piece of 
chalk. The bottle is embedded in a trass of salt 
(cf the salt'balh, p. 123) an^ then lire i» urged for 
an entire day. The white deposit in the neck of 
the buttle is to lie collected.” ‘ 

Thr Bhavaprakitra written about 1500 A. I), 
prescribes calomel in the treatment of Pkiranga- 
roga (lit. the disease of the MortuguejM: /. e. syphi¬ 
lis) and gives the following recipe: “Take of puri¬ 
fied mercury. gair/Ka (red-ochre), brick-dust, chalk, 
alum, mck-salt. earth from ant-hill, kthiri hn'ana 
(impure sulphate of soda) and bhdtidariitjika or 
red earth used in colouring pots in equal parts, rub 
together and strain through cloth. Place the inix- 

• I) rq« vaifiitisi qtn^ai svf: 

Iri qnixii a ciylfq • 

n« « a<i ■>V>V qfs |« 

Ilf aistikvtviifv Mviqftff ^1)., 
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Irur in nn (*arth(*n pot, i-ovcr it with another pot, 
farr to faiT, lutr Ihr two togrfhrr with lavrrs of 
rlay and cloth. Tlir pot.<i ko luted are then placed 
on fire, and healed for four d-iy*. after which they 
are opened, and the white camphor-like deposit in 
the upper part is colli^etrd for u.se. " ‘ 


(11 wiltriif Ifed i 

irr«l mfin\ nfr«'’2«t « i 

«alt« I 

nafi^nifq avai amm ^ifq i 

qa aiaqatif faaiitq i 
iryaaffW qn widlinS • 

nvt: aiidfqqft i 

qawvfiaqqi ( 

dam mim «istiq i 

ai«riqa*t« f]ct m "Jsql ftaictit « 
a'a fqq^* qon«i*rqqaqqtn i 
afqaf i 
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The Japanese method has been described by 
Professor Divers at length * and a summarv' of it is 
given b«-low in the eminent chemist’s own words :— 
••■nie Japanese prepare calomel pure, above all 
things from corrosive sublimate. 'Phey heat balls 
of porous earth and salt soaked in bittern along 
with mercury, in imn pot."* lined with earth. The 
heat forms hydrochloric acid from the magnesium 
chloride in the bittern, and the mercury sublimes 
into the closi'-fitting but unattached clay covers 
of the pots. .Air enters by diffusion and oxygen 
and hydrochloric acid ga.s act together in the 
hollow cover on the vapobr given off Imm the 
sublimate of mecuiy there formed." 

It will be seen that the process somewhat appro¬ 
aches that of " KasendrasArasamgraha" in which the 
pMwrsu salt, which contains magnesium sulphate 
(see p. jjj) sets free hydrochloric arid. The 
recipe of "Ka.sendrachintAmaNi" and BhAvaprakilra 
would seem to have their analogue in the ("hinrse 
method, for a short .account of which we an' also 
indebted to Professor Divers' .Memoir: — 

Thr mnUalion fnm " Htuiv^pfsiiAja " u KW'" ■bovr i« b> 
Datt 

M) "Joum.-Sw.. fbrtn. Ind." Vol XIII (1894) |ip. loB-i i. 
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" The Chinese process, if torretHy dtitrilxd, 
differs from that used in Japan in several material 
points, one of which iw lltat the mercury is intU 
mately ground up with the other materials, and one 
fails to see what reaction can take place between 
it and the two others, namely salt and alum. 
Heated, the mixture must give off mcrcuiy and 
hydrochloric acid,and then the.se, as in the Japanese 
process, will with air give the calomel, but this is 
independent of the previous intimate mixture of 
the mercury with the salt and the alum. Another 
point is that in place of the magnesium chloride 
of wa-water as the source of hydroi-hloric acid, the 
Chinese are said to use alum or copperas, which, 
with the .salt, will react to give hydrochloric acid. 
\ third point is that the cover is said to be 
closely luted to the iron pot, which must nearlv 
exclude the air, without which it is iinpossble to 
explain the form.ition of calomel. Perhaps thi.<( 
is the reason why the Chinese pVoce.ss is said to 
take four or five hours’ firing, since thi.s may 
give time enough for the needed oxygen to diffuse 
through the cup and luting, it will al.so account 
for the fact, if it is one, that the yield of calomel 
is markedly less in weight than the mrrcuiy 


used.” 



HINDI' ( IIKMISI'HV 


JS6 


The Chin****" unrl llJmlii mt'thnHo ‘ arp csMrn* 
tiallv thr samr as in both alum plays an important 
part in that it j-ields sulphurir arid. Profrssor 
Divers in his explanation of the Japanese method 
supports the view that the hydrorhiorir arid at first 
liberated undergoes aerial oxidation, thus: 2 MCI + 
0=11,0 4 Cl,: and it is the rhlorine thus set free, 
whirh attarl.M the mrrrur)-, forming ralomel—a 
viewwhirhh.a.s been arrepted by no less an authority 
than Mcndel^elf.' Thr author has all along en¬ 
tertained doubts as to thr corrertness of Divers' 
hypothesis and hr has, in his Icrtures, pointed out to 
his students that some "ratah-tir agent" as in Dea- 
ron's process must arrount for the rrartion involved. 
This now turns out to be so. It is the ferrit 

(I) To arhirh may br added that nt ibe Latin Grbrr 1 — 

** Arfrntnm rintm my sablima. Same dr ro libram anam, 
mnoli nibi6t-ali librai dua(,aluminit rorhar raldnali libram unam, 
rt »alit romnnunit lilvam cl tali* pctrac quartam pattem. 

ti ianirpnralum lublima. n rolliKC album, drntiim, riorum cl 
pondrrowim, quod cirra ra»H tpondilia inrentum fum'l. rt trrra. 
ul libi dr alii* trnptimiit. Sed ti in prima •ublimatloor Inrcn- 
lam furrit. lurbidum rrl imimuidum, quod libi widm prcrrit 
pmptrr tuam nrglcxmliam, illud mm pitdrm freibut norerit 
itrrum tublimarr, « imra."—“Get d. Chem." IV. p. 189. 

a) ” Principirt ut ChrmitltT," Vol. II p. ^ (En{ traat. rd 
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oxide, 1 constituent of the burnt earth “ mitxmcki" * 
which really acta as the chlorinating agent, if 
we may so call it, in that it combines with the 
hydrochloric acid forming ferric chloride, and the 
latter in turn dissociates into ferrous chloride and 
free chlorine. 

The alumina of the clay also plays a similar 
part. A series of experiments were undertaken 
to establish this point, the results of which are 
stated below- 

[. Mercury, intimately rubbed with moist 

magnesium chloride, was gently heated in a 
combustion tube in a current of carbonic acid 
gas: globules of mercury and hydrochloric acid 
condcn.sed in the cooler parts of the tube, but 
no calomel was formed. 

li. Mercury, intimately mixed with magnesium 
chloride and a small quantity of jeweller's rsuge 

(i) Tlir campoMliaa of ibe canb, u (ound ia aie at Iba 
worbx, bal rrndcred anbjrdroui, U u follow* 

Quart! ... ... ... 38'4 

Combined Silica ... 24 3 

Alamiita. ... 363 

Ferric oxide . io’5 

Maxonli . vj 


997 
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(ferric oxide), was treated exactly as above—a 
crystalline sublimate of calomel was at once ob¬ 
tained, with only a faint trace of corrosrve subli¬ 
mate. There was very little free mercury left. 

III. The experiment under ii was repeated, 
only alumina being substituted for ferric oxide— 
almost chemically pure calomel was obtained, the 
yield being rather less. 

IV. Mercury, was vapourised in a current of 
air mixed with hydrochloric acid gas—calomel was 
formed, but the yield was proportionately very 
much less than in i; by far the largest amount 
of mercury volatilised as such and condensed 
in the cooler parts of the tube as globules.' 

The formation of calomel as in exp. IV. is, in 
itself, an interesting reaction and it is rather surpri¬ 
sing that Roscoe and Schorlemmer’s latest edition 
of the standard work on Chemistry fails to take 

(l) The anihar aratli himaclf o( thii apportuntijr lo rapresa 
hit indrlKcdnm to Mr, ChandraUidihaaa Bhidurf, i.a., Drmoai. 
tralor, Chrmiral DrpC., Pmidenej Colley, with whom Kc kas, 
of late, had (rcqucnl dimtnoni on the rhcmiitry o{ the Japaneae 
Proona. It vai Mr. Bhddurt who kit oo the true czplatsatioa 
m» (iven abore. The ezpcrimcnti I, U, Hi and i* were all pcrfoniMd 
by him. Ai Mr. Bhidurl baa capreaaad a desire to work ont 
tbe subjact in all its bearings, arc can confidcdSly look forward 
lo tome Tcry ietcrcsting results. 
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note of it. Our contention, however, is that the 
traces of air that would diffuse through the porous 
lid would give rise to a quantity of calomel 
which may almost be regarded as negligflile. For 
the true explanation, as we have already pointed 
out, we should look to the presence of ferric oxide. 
Our view receives additional support from the 
fact that the residue in exp. li. was found to con* 
tain ferrous chloride. 

The Chinese method as also that of the Latin 
Gebcr recommends the addition of saltpetre as 
thereby more of corrosive sublimate would be 
formed than calomel, and this purpose is equally 
served in the process of Hh&vaprakara which uses, 
over and above brick-dust, gairika (red ferrugi¬ 
nous earth, see p. 139, thus further increasing the 
chlorinating capacity. Profc:ssor Divers is of opinion 
that the sulphuric acid set free by alum acts upon 
sodium chloride giving rise to hydrochloric acid 
(loc. cit). and docs nothing more ; our view is that 
tlie sulphuric acid simultaneously acts in a two-fold 
capacity; first, it liberates hydrochloric acid; second¬ 
ly, it acts upon mercury forming mercurous or 
mercuric sulphate as the case may be and then 
double decomposition takes place between the 
two, thus: 
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Hg, SO. f 2HCI=Hg, Cl. + H, SO. 

The sulphuric acid in turn acts upon a fresh 
quantity of sodium chloride and mercury and so on. 
By far the larger portion of the chlorides of mercury 
would seem, however, to be formed through the 
agency of the ferric oxide. 

The processes of " Rascndrachintamani" and 
" BhivaprakAra " were also put to an experimental 
test, the globules of mercury were broken up by 
being rubbed continuously with a mixture of brick- 
dust, alum and common salt, and th ■ mass was 
transferred to a stout bottle, which v/as wrapped 
in several folds of cloth, smeared with clay'. 
The bottle was embedded in sand a .d heated for 
3 hours '—vide illustration. The stiblimale that 
was obtained was a mixture of calomel and 
mercuric chloride; in one experiment brick-dust 


(i > Th* eipcrimraii arri* coodurlcd under the aulhor’i 
penonsi naperHiioa bjr Karirdj Pnkntipraunns KiviratM. 
vho ii well ikillcd ia (hr Hinda mrlhodi of kUlinji mrlali. 

(j) The heatlof for 3 or 4 day* (ofisher •« rerommeaded 
la (be Hindu method need not be taken leriouily, indeed iI miol 
• be rasarded a* an fiirmvagmnam of (be old alrhemisti. Profrjeor 
, Direr* in applying hi* ibeory of mrUl aiuUtin lo the Chineie 
proien b*« b^m led to loppow that it “take* 4 or 5 boon’ 
triof. •ince thi* may five time eooofh for (be needed oay|pe 
lo diffnie ihraufh tbe cup and lutiof." 
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was omitted and the product was pure calomel 
There was necessarily some loss of mercury by 
volatilisation in these cases and the yield was 
short of the Theoretical quantity. It will be seen 
that common salt, with alum or green vitriol, is 
quite competent to convert mercury into calomel; 
but the addition of brick>dust increases the 
chlorinating capacity, giving rise to a certain pro* 
portion of corrosive sublimate, which can probably 
be avoided by gentle heating as in the Japanese 
method. 

t 

< 

APPENDIX I 

/Ethiops Mi.neral 
(Kajjali or rasaparpati p. 61} 

As might br expected from its mode of pre¬ 
paration, the substance always contains a large 
. excess of free sulphur. 

(■) Dull writes:—"Ttie while foroi caJM rmtmiarfdrm ie 
BOW prcparal, not BccordlDf to the |iiiii iwi i deacritml la Seaehrii 
worfa, but bjr lubliminf the black nlphkie of mtreaty wW) 
'eooimaa or rock uJl. lo ibb form it b brfel; oiaauiactitrad 
and told in all the bazan." 
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0*645 gram subst: digrsted with carbon bisul¬ 
phide, yielded o'284Sg. sulphur; whence free 
sulphur amounts to nearly 44 per cent. 

SutPHiDE OK Copper 

(Parpati Umram p. 58) 

0*704 g. subst., heated in a current of hydrogen 
with powdered sulphur (Rose's method), till the 
weight was constant, gave 0*697 g- 
evident that this preparation is nearly pure cuprous 
sulphide (Cu,S). 

Calomki. 

(RasakarpAra, p. 350) 

• Five samples, procured from the market and 
prepared according to the indigenous method, 
when exhausted with water gave in the filtrate 
only faint hrow*n coloration with sulphuretted 
hydrogen. It is thus evident that these were all 
free from corrosive sublimate. 


DuR, ve Are afriid, derived murh of hli iDformMioo •• 
dicfiucjO subjects from hcaruj. By **iublimiRf the black 
aulpbide ai mercury with coenmoo mK/' we got, as we expected. 
BWely cye Rit i Ve r. 7*be sodium chloride was simply left behlad. 
It b to be reunited that the new edition of Dutt's valuable worl^ 
which claiBis to b« ** rwUod," reproduces all the (lariDg arrors 
cf the hril. 
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Rust op iron 
(Mandura, p. iii) 

Hindu physicians generally procure the scales 
from the black-smith's forge, which peel off the 
red-hot bars of iron, when they are struck on the 
anvil with an iron hammer. These are subjected 
to further roasting, sometimes as many as 500 
times and powdered very fine. 

Sample 1 

The powder was reddish brown in colour; and 
slightly magnetic; 0*6638 g was boiled a few hours 
with hydrochloric acid in a current of carbonic 
acid gas. On adding a drop of potassium 
ferricyanide solution to a drop of the iron solution, 
a faint blue colour was noticed. Weight of insolu¬ 
ble residue, which was simply siliceous matter, 
was equal to o'lojg; theoiide of iron was therefore 
equal to o'66j8g—0'i07g.=o'5568g. The solution, 
distinctly yellow in colour, was treated with 
ammonia and the precipitate, ignited in the usual 
way, weighed 0*560 g. The sample was thus 
practically ferric oxide (Fe, OJ. 

Sample 11 . 
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It was ma^etic and of dark iron colour 
O'Jigg, digested as above with hydrochloric acid 
gave as residue (sand &c.) o'i3ig, Wt. of the 
real oxide=iia8g. The solution was treated with 
ammonia and the precipitate, ignited as usual, 
weighed 0'i30g. The latter was once more 
dissolved in HCI and tested with K, Fe Cy,; but 
no indication of a ferrous salt was obtained. It b 
thus evident that both the samples contained only 
a trace of ferrous oxide. 

As a check upon the above analyses, black 
scales were procured from a smith’s and examined. 
These were carefully sifted by means of an electro* 
magnet and freed from dust and other foreign 
impurities, o'baa g scales was heated in a plati¬ 
num crucible over a blow-pipe flame and cooled 
at intervals, till the weight was constant at o‘649g. 

Now Fe O. Fe, O, thus becomes Fe O3/2. F^ 

O, or 233g „ „ 240g 

Now 0*633 X ~ g=^o'643g 

The difference between the theoretical amount 
and that actually found b thus only 6 milligrams. 
Thu u no doubt due to the scales enclosing 
minute traces of wutellic iron. 
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In the Hindu method of killing and purifying 
metals, the juices expressed from various plants 
are frequently used (cf. pp. 6i, 13a). The ashes 
of plants rich in potash are also utilised as a 
source of alkali. (Cf. pp. 35-36). We give bdow 
one or two typical analyses. 

(i) Ackyranthes aspera (•smra) 1 
'The ashes are used by the Hindus in pre¬ 
paring alkaline preparations. The diuretic pro¬ 
perties of the plant arc well known to the natives 
of India, and European physicians agree as to its 

value in dropsical affections. 

• •» « * 

Chemical composttian .—The whole plant 
collected in August was used. A proximate 
analysis failed to indicate the presence of any 
principle of special interest. No alkaloidal body 
was detected, and the alcoholic extract contained 
no principle reacting with ferric salts. 

“ For the ash determination, the roots, stems 
and leaves were separately examined with the 
following results :— 
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Lbavu. 

Stbus. 

Roots. 

P.o,. 

X0357 

1*3900 

13*8893 

3’4778 

« 7’8454 

! 

3*6910 
' 19*0716 

1 3'6534 

1 «T «333 

35149 

39-0008 

|■8504 

*1*4919 

3'9593 

1*9335 

5 ’ 44 i 9 

18*5830 

*9860 

56997 

Not estimi- 
led. 

SfO. as Sand. 

SO.... 



kJo. 

Na-O. 

Fe, 0 ,. 

3793 « 
Traces, not 
estimated. 
57416 
1*1770 
9*0651 

8*8687 

•.w 

3«359 
Not estima¬ 
ted 

9*5991 

1*5*61 

Not estima- 
led. 

I 3'6994 

* 55*5 

Manganese.. 

KCI. 

NaCI. 

3 ‘ 995 i 
Not dMima- 
ted. 

11*0057 

Not estima¬ 
ted 

ALO. 

CO,. 

Carbon.. 



100*9596 

95 -M 3 * 

95«o85 


"The leaves, stems, and roots dried at ioo*C., 
afforded respectively the following percentages of 
ash,—Leaves, 34*334; stems, 8*672; roots, 8*863. 
The large amount of sand present in the ash is 
due to the fact of the plants having been collected 
during the rains, and when received they were 
coated with finely divided siliceous matter. 

" The total potash calculated as KHD was equi¬ 
valent in the leaves to 21*4986 per cent., in the 
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stems to 38*0132 per cent., and in the roots to 
38*5830 per cent. It is possible that the plant 
might be of value as a cheap green manure on 
account of potash content. (Warden, Chtm. News, 
Vol. ii., 1891).'’ 

(ii) Juice of Trianthema monogyna ( 4 a|ee«Ti | 

Although Punarnava is Bocrkaai'ia diffusa. 
the plant universally used by our Kavirajes as 
is different. A sample was submitted 
to the authorities of the Royal Botanical Gardens, 
Sibpur, for examination, and it was indentified 
as Trianthema monogyna (nat. ord. Ficoidae). 
On chemical analysis of the juice of the succulent 
stems, we found it to consist of a large propor¬ 
tion of potassium and sodium chlorides ; a nitrate 
was [also detected. The cooling and diuretic 
properties,of the plant are thus easily explained. 
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/^lu-kl vantram. 







Dhi'ip.i yantram. (See p. 135) 
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Ko.>lith( a)>))aralLs, 

lor Ihe citraction nf fine frum rxlarrinr. (Sre p. Sc; 
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PAtatnA yanlram. (Seep. 122). 



AdliaspMiana yanlram. (See p. t22). 




Vidyi'ulhara yantram. (Seep. 124). 



Tiryakpdtana yantnim. (Sec 













luiii ui upper vYorK5 i\firin. 

Prom Bair* lurunomir Geolof^ <)( Itkdia. (Scr p. 14K). 
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ftl 

earlient hitforical evidence of the internal 

lae of, xw'iS 

lixalion of. 

i.ti 

incineration of.. 

i.W' 

killing of. 

jr 







INDEX OE SUBJKCrS 


>»5 


philcMophy of, ... 



... XCVI 

puriliralian of, ... 

• •• 

• #« 

. •>* 

awooninK autc of. 

• •• 


. lutiv 

for killed 

... 

... 74 

«I»C of. 

• •• 


. 4& 

MctAJa, ihc. 


•or 

4K I'M, 1*7, IS* 

"UiMArd" 


• .. 

. XCtiii 

cnlce* of,. 

••• 


7)4 

colourinjr Ilf, ... 

... 

4.. 

*»• ... 7^ 

calcination of. ... 


»»« 


killed ... 


• •• 

... J|l 

killing of. 


«*• 

••• 

amdl of. 


• •• 

••• ••• 1 

roaating of, ... 



.. 4f>> >3f> 

the fi\T . 


«»• 

. 9 $, 73 (x) 

the aix . 


• •• 

. 44. 1.47 

leaCk of n purr ... 

• •• 


. 6ft 

Mccalliirg)'. 



. 15^ 

MineraN, the 


• •• 

^ Ml 

definition of. 



. » 

esacner of. 


• •• 

. l6^ 

cxtcmal appficjuion for. 

••f 

*** *** 

notes on the 

• •• 


I.u 

Miarak.-im . 

• •• 

... 

. 11 ^ 

MridtUniaringaknni 

... 

• •• 

. s*. 

.Munikim (wroitghi iron) 

... 


• a« ••• IOf( 

NlgSrjuna vani 



••• ••• 

•Nakashiii'aUa 

... 


... ••• 70 | 

Nau>Sd:ir (>al ammoniac) 


... 




INI>KX OF SUBJECTS 


•Tnft 

Nchar 

NrharwatK ... 
NiUlnjana 
Nilrum ( natron ) 

Ochm. 

Odour ... 

OiU.lhe 

Orpimml 



0<».97 

«7 

198. »S. 

03 . HQ 
183 


■4 


29 . 4S. 46 - .W. 7>» ^ 


P 

PSrada (cguiclnilver) 

Parrhmrnl. Leydrn. 

P.-irpiiiiilninini . 

I’illaniividhi. 

Palhulof^y. humoral. 

Pr.vl. liqurf.'iction of 
'•Fcacck* ore 
Period, the AyurvedK 

the laim-chrmical ... 

■ hr Tiniric . 

PricI . 

Pe.ionff . 

Pc»tcr .. 

Phallui . 

Philtnopher's stone ., 
Phirnni^.niKa 
Phiiklrikablj (seed of alum) 
Pitta ( bile ) ... 


Ixxi. 7^ 

40 

5* 

•31 

•03 

•30 

t 

xc 

tA 8 

tft 8 

•70 

Its. lift. 117 

IXXXviii. 353 
•49 
xXXviii 









INDKX Ut SUBJECTS 


>>7 


PiluU (bran) . 

PleunoMc . . 

Poaons, ihe ... . 

Rtiuk on.. 

Pkxnpholyx. 

Pouniior (punhSr). 

Potakh, carbonate of . 

Pukhplnjana . 

Putiloh.u (lit. metal emitting fietid odour ) 
Pyritd . 


>•4 

•J7 

47, 


I•>S 
45, 54 
!«. 05 


^uklciiltTr ... 
putrifaction of 


KJylv.irta ( lapis Luuli) 
kavi ( chyle ) 

the term. 

Kasiibandha ... 

Kasalca (calminc) ... 

essence of 
KaKikarpura 

Kasakriya . 

Kasamriiachuraam ... 
Kasapanku ••• aaa 

Kasaparpati 
Kasa rat nasam uchchaya 
chemistry in. 

Rasas, the . 

the common ... 


... 70, 7*, 81 , 87 , 


79 

13' 
157. 158 

i6» 

444, 450 

79 

59 

118 


7*>, I S'* 
‘*4,79 
76. 156. 




NDF.X OF SIJBJKt Ti 


3‘*S 


Ka«asii>dur:t 

... 

... 

.. 

I.V 

Ka«Syana . 


• • 


viii, 8n 

clrfiniliim of, 

• •• 


... 

. . 31. SJ*!*'* 

Ka.«i (nqita furtn) 



... 

187, J5«» 

KawM . 

• •• 

«•# 


54 

Raiiu« ( t;cim ), the 




79 

4<ral)(ar 




45. 46. 54. 55. 89 

Kcd ochre . 


••• 


4*. 54. 55 8g 

Kch. 

• •• 



J44 

KilikI . 




114 

Kock-talt . 




46.5s 

KomAloi .. 




... 108 

RdtnakXnui. 

• •• 



... 44- »8. 243 

Kiibiceile . 

• •• 



«37 

K ubi «pinel. 

••• 

■i ••• 


*37 

KuoKwall . 

... 

• •• 


207 


SaifMihai'a . 

• •• 

. * 9 . i 27 

SaUjil (alum) . 

••• 

. 147 

Sal ammoniac (navaalra) ... 

••• 

... 72. 73 ,96, 97 . 

Saltpetre . 


... 72. 73, 174, 182 

Salt*, the . 

... 

29, 44 . 73 , 127 

nofrt nn, ... ... 

• •• 

. 243 

Samkhadrlvaka ... 

.•« 

. 187 

Samudra 

... 

. » 9 . «27 

Sapphire . 


.. 99 

Sarjiklkihara (tmna or rutron) 


. 45. 82 

Sa«yaka 

.. 

fin 70,81.86. ij8. 172 

Sanrfl.hiri (alum), diililLilian of. 

... 

. 71 







INDKX OK SUBJECTS 


SauvnnchaU (^lipetre) ... 

... 

49 " 44 . 

Sauvint . 


... 

SaiivIrSnjaiu 

... 

... 

Savour . . ... ... 

... 

... 

ScicniiBc »piril, dedine of ... 


... 

Sci.mIi . 


... 

Scfid.rou ... ... ... 


... 

Siddhayoffa.. 

... 

... 

rhemitlry in the. 


... 

Sikhiifriva ... ... ... 

... 

... 

Siia. 

... 

... 

Silljalu .. 

... 

. .. 

Sil\TT. .. 


31. 44.55 

incincralion ot . 


... 

niimic .. 


... 

Siin-sakhlch 


... 

Snnium ( lead ) 


... 

Ste«htn.in, ( phlcf^ ) 


•.. 

Smaltile . 

... 

... 

Soap, recipe for a 


... 

Sod.1, carbonate of ... 

... 

... 

Solderinj} . 



Solventm, the . 

... 

... 

Sontarau . 

... 

... 

Soraka, Sirf. 


... 

Sound . 

... 

... 

Spinel"! 


.. 

Spirits ( ewencc ). 


... . 

SroUnjona. 


53.55 

Slibnile 

... 

«. 


7*. 94 
04. 119 
>4 

IQU 

44. 74. 7J 
|68 

58 

17* 

6 <l 

85 

7a, io6, isa 
n>7 
3 ' 
168 
iia 
vxxviii 

138 

•^3 

54 

198 

> 3 “ 

79 

184 

16 

•37 

l6g 

>,81,93. 04 
55. 119 





INDEX UF SUBJECTS 


Jio 

Stibnium . 55 * 

Sulphur . 

Sulva («utra) ^ 

SurMhirapi. 

Surj'.ikant.'i (i>un<atone) . W 

St-.irrukinduta ... ... ... ... . 

Svetabhoama . ^5^ 

T 

TaUka ( cKpimcnl ).. yi 

csMUice »rf, . Vi 

Taaira)tJKu. M 

'I anjur . li 

Tanmairu (particlo) . J. iS 

T.iiilra.i, Brahminic and Buddhialic ... ... Ua 

Tamric rites. 115 

cull . i 

origin ul the. ... * ••• ... !*'• 

works . lib 

Tastes, the ... ... ... >4 

a discourse on the . ••• ^5 

Tatanagam. ••• . >59 

Terras, technical .. ... ••• iiM, 120 

Tikshnam . I08, II9 

Tin. ... ...45. SS. 74 > >>>• > 5 ^ 

use of . ••• . ••• 45 

i'opai . 99 

Tripiiaka ••• . xii 

Tnna tnatron) . (19, 192 

Tutenague ... — . 159 

Tutha . 159. 171 







INIIKX OP iiliBJKfTS ?ii 


Tutb . 

a»b taa 

. 158,159 

hura ({(rccn) 


... 159 

spirit of. 

•aa aa« 

.ibo, ictt, 170 

Tutic, spirit of, ... 

•aa aaa 

. i6e, 170 

TuvTiri (alum) 

aaa ••• 

. 9 ii 

Tyrcan purple ... 

. 

. I 9 > 


u . 

• 

Upnmsas, the 

•as aaa 

. 6*. 79. 89 

L'rinc. the 

aaa aaa 

. 128 

eight varieties of. 

aaa aaa 

. 30 

of buffalo. 

•aa aaa 

. 92 

L'iihap.-tna . 

aaa aaa 

a 

V 

. l2o 

Vaikrfnu . 

aaa aaa 

... 81 , 83 . 99 . ‘36 

liquefaction of ... 

aaa aa# 

. lo.t 

V'ajnim (diamond) ... 

aaa aaa 

. loo, IJ9 

V’angam (tin) 

aaa aaa 

. Ill 

Varliaka icowrie or marine ^ell; 

. 97 

Vart.-ilolui . 

. 

. ICM, 114 

V’lti .. 

aaa aaa 

. xxxviii 

\ cr^nilwvi ••• ••• 

aaa aaa 

. 74 

Vida . • ... 

aaa aaa 

... 64.7a, 73,186 

Vimala 

aaa aaa 

69.70,81,84.85,138 

Vit . 

aaa aaa 

. 244 

Vitriol 

aaa aaa 

. 74. 8 q 

blue ••• ... 

59 . ' 3 *. 

144. 148. 171. *72. 174 

essence of... 

... 

. 174 

Rf*®" . 

W 

... 73. 74 , 148. 171 


Water 


4 . 7 





INDEX OF SUBJECTS* 


3 *a 


V.inlrain (•pparnlm) 
Adha!kpllun.t 
Dhcki . 

Dhupa . 

DoU ... ' ... 
(■.irttha 

Hamvipilu ... ‘ 

Kosthi, un ... 

l-avana ... 

NaliIcA . 

PlMna ... ... 

Svedani ... 

Tinakpliajui 
Vlliika isand-halh) 
Vidyldltar.i 
Y.ivakshlrt ... 

Vojr^ 

. 

»lracM«l a< ... 

•' Zinkcn" 


If 








111 

Ml 

l»J 

125 
ftS. D« 
tf>. 
<•; 

1(1, 1^1. 9.Y 

113 

114 
111 
111 
114 
• 1.3 
•14 

45. U ). 161 

11 


IS* 

71,88 

V%*Mi 





SANSKRIT TEXTS 





Sanskrit Texts 
Extracts from Vrinda 


Al>l>ri<viAiioii4 inf '; Miulrn* MninioTijit. 

fv. M«.=> KAxmir Mai>ui*cn|it. 

R. R. S. ^ RaKaratiiMBmuchchara. 
Rr. b_v N<g.“ R".«‘.ratii(lkftrft by 

Ntigllijuna. 

l^€f%?Tf«iT?ft»rr5¥»nfn 

^ wH^aTar: i 

Tni ^< 1*1 ^tw’rnnrfl ■ vr, is. 

atftapft* ar^w ^hr ttfr w i 

^f«: «T«T 5wtf*53rr 1 
*Tnrnrf»ni f«f%?rr mdf«3ti% 1 

LX, us U9. 

wtvsrr^rprt arr^ arrfm^»l 1 

o • mairtftv»rr#T «Hf%5r ?i7f: 1 
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HINDU CHEMISTRY 


wi 1 I 

O O • I 

treT?t ® • • 

y4i4i«ir^ inraw: n 

qrvr^’^f fwiTramii*iw»T >Sl««r i 
*fiT ^aig%5ra »rrrt irftflftfTnT^^ ii 
• » o o «^wrrfT[ I 

Tw»n«r««r»3 W ’rJr ar?^ hhiPb^ i 
HZirrarfir^ xnrr w^*iTifV«i i 
q« a O< ia 4. ^ fl<^udi<si n 

qTOtTTTfii, ^wni'*rrfqaiTr. i 
«ai^' qi4.?4fl n I 

1^fTfiq^?lTT»^ II' 

^airqurfMain: i 


(1) The edition of published by tiw Aiiniidi* 
mnvk Press, Pooim, doot not contain the last three 
■lokss, which, however, occur in the K. Us. of the 





















Extracts from Rasarnava 


c 






4 VhT^ ‘dfli'l — 

^irrlV* fVf^i i 
sftrajirrf^ ^lanrm^mf^ ■ 
wtfinrr »fhni i' 

^wrrfn ^ y^rf^ ^ ■ 

^QTirrsT?i:yrfteyry i’ 
nf?nn^^ ^ jj^ w^srrfW i 

yiiHi ' M T *^tf*rr*l^ ^TmrnrW^'f^ i 
Snw^w’^irfyorr^^iftmf^ ^ ■ 

iD Cf. «lf«m «niiit I 

Rr. by XAg. Ch. IV. 

(2j il. iN. riJuL' tl«iiH*H ' 

(3< M. Ms. tus «si|>««<| I 
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HINDU CHEMISTRY 


IR^ITT • I* D 

mnn^ ^frTrrif^T^ i 
9|% fn^vapt MT’if H "rfivnj i 
7T «TiT»a »T?i w?m i 

ii^T^5rrifjr|fc9T TRTrr^snrr^Tf: i 
^r^f^iET f«yf«Mr’^^ u 

^TPit T»j^wprni»»j^t TIT ^1 

ttW «P«i,n«wi>f I 

T^WT# H% TTWTTt I 

Ti?rrrrjrn!i d 

irrftrarnrf f^vrniVf yw i 

fq^q^qa-pqFr ^ f^J li 

(1) K. M«. n«d<i Ni^« • The 

rawliiig wlopiwl ill thi> text in that of tiio M. M.n., 
which ijuito ngrccx with R. R. S. (wo p. 7;i, Pooim 

od.i 

(2) M. read* tel^siiwiii{t«ii( i 

(3) Rr. bv Nile, rmi'* p<ii <• ■pi<fp>ip- • 



HINIM) CHEMISTRY 


7 


irrwm'» qnn?TRt qz wn” i 

iTJBren'j: wrtqrf'ni w b 

ir^ fiifew yamunra ■ 

^ ^Trt ^ ^ n^fn fwTnn i 

wTT^'»p«^rrfTfw»i= i 
*Twr^ HfliwifN fuf?«Ii 

^ 6 ?!^ ■ 

'I* 

(1) M. Md. hos «i<il»» • 

(2) «mrq«^ ill R. S. S. (p. 74, Poona ed.) 
OMipl‘*id dilwsam' .... »^ri» f »Nn hare b<>«n 
borrowed hv R. R. S. in the Book on appamiu*. 

(3: Rr. by Ndj;. reads— 

wqtr^Ww fseiHw »• ■H'm • 

Heioj w*boTI «i«l ow«l ww: i 
foaMiaifn siiwei uiai|«oi ^M*i<:‘' 
l!¥w< ^eleai 5 n'Jd «wi 5 ^! S^: • 

H^iao' If wii wtwii iifwal •«: i 
VfllWfiftf Iflft W «f%>| I 
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HINDU CHEMISTRY 


wtT«' ft'»if7THhri » 

f| hW i 

q;irraa 7m: f^fn^ n 

gtfflHwoTfw ijift qnriH^ I 

faTT^' 5T waint ■ 

aRit ^ TijrnRff i 

iiarira tr inafam imai^T r 
^taf^Tfraani i 

aan^araaaa ftaiam i •'*-2*- 

aniT faaTnarrr n ^ T u fr i 

auT ^iR tttt natWfJBnn ■ 

qaarr^RTT faaaia: i 

^qrai: a ftaiat’ aanmiinftf^: ► 

(1) K. Mk. roniii I 

(2) K. Mu. hiu fViltq^ gfqrqqq i 
(Hi M. M<. rcactfi i|q«q}rffqi ijiA • 

(4} M. Mn. hu fWlqq q< qWl««il qqi^l ■ 

( 5 ) M. Mil raidi li«qiq«i rtanw • 




HINDU CHEMISTRY 


9 


w ^ »rt?Tr ^ ^ ■ 

^'*ir wPihi ^ w<flWT w^im wm u 
^trqrT TtB^rTfcvi- I 
^w»rr«ant ^rfa arwH ii 

»rm ?*»fi ^'rr i 

vwnsrrsfT ^ »nTr i 

^na«« n 'izrrr'f «rt i 

5fq^fij|?fi%sf 4Timr »ni^ i 
WWm«esq'll« ■ 

^«rr ?«'fr 5*>n a 

f^Twrr^w: Nri ^WTifu »i fH5i?i i 
?pvni u« qrwrari Hin«T w^D^fis^r i 
fnrarrr^*. f«r inififfr?!! i 

g^^>f€lTI ^TMcTnwi ^^Tfai^ I 
w4nn«ir^aT5WT^ arw^Hn u^fnin a 

(I) M. M*. hiLi I 

(2i M. n*(uK «i««iNWI ■ 

(S) M. Ms. tiu v^noiaiaiWiia: 



lo 


HINl>r CHKMISTRY 


H q>n iT ^ M«f?Tfffinn «ni i 

g »gr f« ^ qW % «T ^ 5fVw: flBiTwif ■' 
q ima^i^iT^fwT i 

fawnr^miTqwi fiirfa^TTpmwmr » 
uw»rq ?rai win- Tv5p?rra% Trar i 

ww n^lhn wiT^Wqnr i 
jh«r’9TTwi5 HTwr fr lynrinwwfsqifr i 

^inrnjnr^siqq^i qrqfiifn a 2»-4C 
^ntflwrn qlnj nr'^ fwnr ^wt a 

nt^fnwr w^«wT g^wrlr n 
nr wrr^i qrainr q win wfwnwwnr » 

^ q wwTT %fn vron vfqwgwr o 


il) M. M^. rra d <ii usaH i 

lii M. Mx. hax fr • 

( 3 ) M. >U. re Ills iii'txiift* • 

■ 4) K. M«. lin.» la. whieh k.. :.-• 



HINDI' CHEMISTRY 


II 


^Vff ITT U 

^ »rT»rrft«T wnw irn»»TnwT b 

^ fTTMkf^TTT *T n 

*T "T<SIUZ*fl *T IT*!: I 
^TRfl TaHW fwrrrff 
VT^ fimir n^fm b 

Ti^TwiTrraTT i 

>m«wf>TaT7TTW lfhj« gT q r r « Tf» T B 40-57. 
ifTT 

#f^rmTri TT«eT»jTrrf^^^r^ ^nji i 

fw^TTTKW'I^^I I 

OTWTUI«TJrW^^)u«fl>irilTJ«W«T: I 

^«T?wf^vr*iwT ynvin: Tr^ftfrwTn: b 

V. ar, M. 

wrf^ nrim nw- ^‘Tt Tw^nfrwr 

( 1 ) )f. Ml rcAil'i ■«« I 

1 9^ Iv. Mu. ha* r««i I 
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HINDU CHEMISTRY 


WTTT«T: O O o I VII. 2-3. 

^?lR*y*RR«ai«n ifujRRi ^ I 
RIT>Tt««??IIT^ HTfRTI nif^Ri I 
wTrf i: 

fRURT Rrr^tRrnftnzw^: i 

^Rt^Rrjrnpi ■ 

wtfinrmrTff^ vnfqir ^R i ^qq i i 

^ ^RTT^WTsi ini’sefiT >f #Ym: ^ 20-21. 

qir^ 1 

RRIwt fqiltrT?r^W^»m: II 


(1» K.M*. r(euU which ia iDiurrcct. 

(2 1 faxi' U«n:4m «i^«i4t«2v4 • 

•iifw«iwi»«sii wfun , 

HW '«%r«qriii qnfn iiiw | 




HINDU CHEMISTRY 


«3 


wvqY ^ irrvnr^fhr?rrfV ?i fir^nih i 
^ ^rtfiPT;« 20 -27. 

^fiT^rr*rf^T^iw^%?fr' Tvwfvcr 1 vrr.,3i. 

• • • MTfnr; I 

wirw ?fWT ?jTnw Ttvr: 

^fTT »•» '’’II- 3*- 

I ^ I ? ra I q m- < a 3 ?n>^*i 1 

WPT7C%»T I 

iTO grfew^TTi? *T wii?i: «< 

vri. 37-38. 


(1) M. Mti. htM R«*: I 

(2) Jl. Ms. rwuls I 

(3i This Moka u exactly the same on it is in 
Rr. by NAg. 1. 3. 

(♦) • 

aqaieiH 'flinr<%a aaNn : 

«ia ylznavia «inrB ei^ «««: i 

Rr. by NAg. II. 31-32. 
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HINDU CHEMISTKY 


O O O O 

slinrtfvTTvnd irr finna^i^ i 

?Tw ^ w?inf*T ?i^' I 

f»T«nT^ i 

wvqfroanjTTiat wTa^'nfrfw’srTZRni« 
T^muwwcTii ^ imffl iTtw^ij^ I VII. ♦1-44. 
»ftfqti»» u?i ^rrr^ ^mflf h 

^ftrwT iTin^ww arn’T’aiffl'iu^*! » 

VII. 72-73. 

• © o T[’q >!itvT>o?T: ^rni i 

rar?! ?n«r J?tw^r*jwr4n: i 
wtr^ 7TTI ■ vii,8U-90. 

Twsr- wTT*iw<w ?i*rr i 

faf^ ^qn Tw Mqq srt'n’TWi i '' 
wtTT»ir wR«ff iijnfirTW*n: i 

O • o © o 


Ol M. .My. r<n(i( qt«4rBm«9ni| • 

(2) M. M.v hna t««, whii-h iy duiibtful. 




HINDI' CHF..MISTRV 


«S 


WTfi?T TTift^iTiwirt I 

f'lT’unrsinrr^^ *j«t ■ 

VII. i;i‘t-142 

^f^nrar 

«TTW ww: qjna: i 


^twrq '^m— 

qnqlfl mwt ^PrrtT Bi f l qJ i aj qn^ r 
^qqrr ^ «iiifl7^<4)VHrq: i' 
firff^«TT«: ft«T fif^so HsbrnTf: i’ 

IX. 2-3. 

• O O o o 


( 1 ) M. M?*. h’.» ^r«i«t aikI 
(2 Cf. RiftikAJpA II. ol-C(). Herr- sfiwiwWI, 
«fa«i mill 'AA^rl; si.vm li> li*' rorr<s-f. 
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HINDU CHEMISTRV 


viruAq f«rw:‘ i 

0 0 4^0 

ww HwiT I 

?T*iwr^ ^fir i 

IX. tMW. 

snw gflw: ctth: • 


grrwHigi ^gT gnfft Tufgzrm; i 

g ^i-%< ganfTg $ 
gggp^ *ar3^ qrTqr^i f ’i ggrgft i 
»*rrfl WTrirv fi>r?i4*t i 

^pir^ q^xnff g gtfarwT nHgr«gr: i 

X. 52-54. 


(1) K. Ms. rertds ^4 which is 

grammatically incorrect. 



MIXm' CUKMISTRV 


>7 


7f?$; grar: «'tht w%n i 

TTTft^r^ ^T7ra“5;^t7T5i i 

afrai^ir i 

X. 

n XI. 2*. 

arreW wrg? ttiit i 
JWwSflr arreTT^?rOT ^ i 
wmtai ^wmiTifsf ^rtr^q i 

nrti ^’WT | 

XI. 8.1-86. 

^pnWf w%?q;n ftTiii i 

ww^ *»ff?ir aw ’ifwa n ftr i 
'RFjw aoww^ a ^ JiT < 

(1) if. JK has ^fiirii I 

(2) M. Ms. reads fii§« i 

(3) M. Ms. reads which U prcforable. 
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irwmn'i ’T fRi’w h' 

xrr. 197-ios. 

*rRi wnr iw Ta%»T g rsR?l i 
^tnti fn u xn. so. 

a xii. 7S. 

q^qii V q»ff^'a* I 

3min ww i XIV,si. 

TIP* 7 r«T I 

iTTWqWS^t^^ fqti lTWTT*f TTOT ■ 
TTff^^rqr^^ HWvrmrfW qrrr^n i 
Hg q ^ i a i ^i ^ *i qmr^ I 

(1) Cf. ^I1J*|| I 

vAnif^ q (mA li i 

iit?i;i( vai^iqi^ i 

«« «wR «■ lF«r»i if fj I 

Rr. hv NAg. IV. 

(2) M. M^. has • • • q44 q«q<i ^ i 
nivqisv ri Rsii nq^vivqrvqi i 

qqfvqi nq; qr^t qisvilN R«qii i 
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»npn »TT*TqTnN 1 

»jrT?T »rnT T«?ir?T 1 

Tnrm ^rnr?! fi^Ji 11 

XV11.70-74. 


^ iiOi i»j® 

. :r»iV ; ? v v 

, , , *>("1 '• i in -. '1*1?^ 


f'* 

yi/.r-nr 


■ ■ riru . I / . 



Extracts from 


Kdsaratnasamucbcbava. 

' B. Benares Manuscript. 
K. = KArtiitr Maniiwript. 


JTi 




>a 

WTWT f€¥T«T^n»r i 





^ I f*n I r*n anrmnwfir^Si tto tjtw »fw: i f* 


VT»Ww^j%»ro «i%xi'W I 

wtwt: i 


(1) WR:, a variant in ihn Poona c<L, which 
abo agree* with B. and K. 
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II 


sTiirTtfvaifhi^: i 

wnn%TT inn »r*inrt ■ 

^tTfirnr^T^^jn^ TB^fsu^nr^: i 

T«iTnT ■ 

j 

w«iw:- fanrm^re^ii^ i 
?n^t 8rf«rwTW«r: i 

▼ftwT:3 II 2-7. 
f*?i^i^trt TiJfrrwTwtw i 
^^TPiiira fnf«wm1nfftfn^i<l ■ 


(1) another reiding in the Poona ed., 
which al.«o n{(reo!t with B. ninl K. 

(2) «wsr:, a dilToroiii reading in the Poona 
ed., which alM agree* with B and K. 

l3) K. rea<i< WiaCY<l»0, which w prohabij 
the correct reading. 
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T^QiTa«Tinf^ ^ i 

ufc D S-10. 

^«49I>UIV|HW<1 I 

T^*i«f wiiqr^i WTT^ »rnf #ini: b ^^ 
rrv ^?Rr xiVt^sr: q T i <u< »? i 

« q?nrT% ^ g r q< W I<wrqq>^^m n 29. 

ufflrtt ^ r^qwfl; I 

BT TWt » 37 T^ I 

m crm^riTO frar 1371 TrfiiT ^ n 

S9-90. 

fftr ^ft^qrqfnf^qn^i 
w?ft wnqfrpim a^suim: i 
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aj 


fliwiCT I ^• 

ftnrrqi i 

iW Tir^ I 10. 

Ji^wtfTTnt II 12. 
fimw 2fft*T *T i 

afB?Tai »TTT ^ Tmnir y 13- 

^ 5inw %5 b ^ I 

^ I !*• 

ffHR efl^lTIPf fWf^H VTfil%S>«r»l I 
fareW 5rTa?t »niT ufow ^rfa i 

fznnirimWir nifcr nerr ^ Wjt»n: • i^-is. 

inftrwyi ^^iwi It «Tf^ i 
fra^ri »T^«*»nT'fln5rfwf^ T^irfr i 2.3. 
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tiftwff h»t i 

qfjrn mzr ?nja: u -*• 

^ VflTRT:— 

rrz^^t w«^ i 

mfwfanvi^V ■5^'! II 

■an I Hifl ^••1 • y I« I fl ffll \ 

«jrm^: f% «: t w-56. 

nmn?: gq na<r t q<ig iqTrft i 

qfq(|«|Rqm^T^ 

^Tn5r5 ijiq^T^g; nmqqi^ i 

q^^TJi firdTliaqT qqnWT: II 

67-58. 

o o q«T*w Tsrrqrnf n^nren ' 
fiwffl rf^ qrifRT «w?t: i 

f^wrflqfh n«T qmrmqr: wtt: r 

4 

60-61. 
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>5 


liwfcn*: niTcr^f^i i 

*J5f 

w^hi?r»5 I 

T^(rqr<f*!>TTWW5FW^«»Tf-^'ffJl I 
TTf^iW n 70-7i. 

*T^«rT«»n5* %inn^?flrrr*»7ni i 
faf«W?f MUfllTT'^ ^3Tf'»51»n ■ 72. 

THR Q?m ^ n »hra: i 78. 

^ wrftRi^— 

^^•nwBrH^t fi»«^*TT X9: i 

Fmft'ffliTTTT^SIJ ?RII^ ^ frrfw?!: l 77. 

(1) niq^, n variAiit in ihc Pofiia e^l., which nlxo 
BgroM with B. luid K. 


26 


HINDU CHEMISTRY 


mfVw %wwTf^»mT»rTfn^ i 
?n<TO wrfiT^ I 

BT**<1Mrwti'wnirw: u ^i. 
m^grrwJWTvit fa^ i 

nrjnHxq^wTwn n i 

Mifii?T jrrfnqf I 

5q5Tm qrFT o' 

89-90. 

^tr fqwBr:— 

f«rw^rf^fq\i Tit«ft ▼WTqi««TT^qr: i 
jn^hr: qrrwfq^P’r^ti^iqf'PWT »»i 
qftqqijw: fqn«ni qr^iqrT^q: i 
*Tarnw=»T^Ti^ fiqqq qjrfk; <js. ■ 
TOT^T^TfrHfif^uyni »TOnT i 
firsT fqrH: wxiV'q ^ fW^vq ^ ■ 

1 1) Ver*c» 89-90 a* r.l«<» 1 >3-104 occur boih in 
Ravirri-wn ami Rr by Ndjf. ; the Poona eel. reads 
^ 1 ^ aas: in the place of fls'afii a ilva: i 
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a; 

g^f?r ?f5qm w: wra»i: i 

lUI-102. 

fJnra fjT^JTt^ i 

«i«flr?iP^HWT^ »rrft?i i 

nQ’^wf?! *1 iBuu: i 

ioa-104. 

fnwivrg;— 

fsft’u: 3»i: ■ 

?¥l?ri^?fw: q'R^fr ftrw»i»i?T: i 

110-111. 

^ — 

wmuwftin^" ■ > 27 . 

‘D B<iCh tho B. and K. Mw. r«id dl^vfva: t 
The Piiooa ed. give* n vnrir.nt *ftiiaf«M: < 
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^ • 

TRTTrn fiimYmmi nnf 

fiapr rnr nfi??iww i 

wy^?rnnwTiw3V%’T i 

firon 5 ^: a 

mTRVwnjnT^n»( 1 

f»r>na^ « 

»n4iB«aniqi«T' 1 

f^^qjwfjl ^ ^ MqfH- iftipni |13?»-134. 
f*nq?FqTTOiTMrt ajTimi f»r^«j n 1 
HW^u qf^WT?! HTq ■ 135. 

HI arer fnftnrTHi ■ 1 

*rnnfqwT»i?rtfrsT 1 i36. 

(1) Tbo PoQim ed. road< | Wo 

havr adoptod I ho reading of R«4r»nva. 

(2) aoln, niHxhor reading in the Poona od., 
which alao agrees with It. K. and Rasilrimva. 

<3i The Poona e«l. ronda f*wiBi<ni| I 
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29 


nVr: ^qf^vr: i 

THTTHT D 

W q »r«^r g i 

^ftf^n: i‘ •+♦• 

^iFfz^’^rRi: ffnw^ qT. i 

140. 

^ni THv.— 

Tiraift fcfJW; h>»> i 

ntirt fW^: «< r K^n< : ■ >•*» 

W^: QfrwmH: HRTpr f^f»m: i 
R^aiq5<4i«r^pR^jRHii VHqif' n 

^T Tfi TT ^Tfsnr^w^ I 

HUTBI w^t Dl54-I5j. 

.'4uku 143 niHl 144 are from RnsAr;>ava. 

(2) vv«:. Kiiothrr rcftOiiig in I ho Poona ed. 

which we h'-vo adopted. .Sfokos I43-14C ut> evi. 
dently borrowed with aJight modificatiotw from 
Ra<imava VII. 20-27. 
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WTi&: Wtncif I 

fwH g^ i emi UT q t f^r^va n i 

"wuT mca^Tf: i 
q^Ti aji^r wa^rtwr fwn afr i 
?Ri a^imt ^f=fT awT I 

aar ht4 h wT*in i 

arW ufa?T I 

157-161. 

TIT^Br ?7T3T M I 

g»nT^nqfii^rm« fsTT<a q fgg rr wfa 
WTcar WT<^ awigra ^T^fatar fnarpr^ i 
aw gf'iaOr qnl Taqr*s i 

1G3-IG4. 


<^) V' » variant in iho Poona ed,, 

which also ogrrcs with B. and K. i 
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«Nr? ww fw^ I 

?i](iTalT TifwBi nM$n44< I 

afir^i insi^ d 

IG5ICG. 

7 TOW ?rr^^Q?T fffffX?! 1955 WIJ^ I 
Ui l SilfVf fnf^TTl! I lC7-lGft. 


vwtuwr: I 

*Rrw:— 

TH i T y ^ifw I 1. 

>j >• 


(11 inrtnitii#. n varinnt in tho Pronn ed., 
which wo hnvo ndoptod. 
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^ niftr f^if^ vk : I 

iTtTi^: fira i 

^ijii ^5?: irrrf^: ’wg i 

O • o « O • 

« aiTHiw^iil»i: n 13*15* 
5Tf«rm 1iIT% fVRt f^^wfTT I 23. 
f^r^rfenai ^ fWvvs n | 
»T3«T« fitfVPI ^lf«»7T ftrmTnwfTT I 

g -j 'V •* _ 

iRTm U 

iPT^TV«?TTni»r: I 

HiqfiT^ Jiajt »ff^; irfnPflftT a 2*-25. 
JTfrini— 

f<??W wr^»rfNr*i i 

TT^T^TTfr^ wtli ni«44«i«l( I -W. 

»rat i * 9 . 

^T#W Cr«3« W^‘ T]U4i^^HCITq<<l I 51, 

g^ lifl.l^ I 54. 



HINDI’ CHEMISTRY 
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»R{nT' m w?rr i 
Paoi^ mwT wfsiuiTTnffjti^^ M 
o ;> ^ftrun f«nt?n ufrii^m i 
fqiqtTTT o o o 

f»T»mr KfW’TT n ftp»n »n‘»aTqTi wm i 
»JI wiwi Smm ?rT^ 

qnrt qnrrqr mfqriwqr«8fTT 
mwi ftnmrar^ ^ t 

fjjraiqTT 51wfT?IT fw^- 
qTT??^Wt q u 

IjqTt fWHT I 

trrrrwwf^^rr winT qw »'*•+• 

>i?i hjt: i 

vfwwT qinirn »ni^ wmq ■'•’ 

(1) WivifTHir^, It vnrunt in the Point ed., 
which aLsi) ngn'es with B. and K. 

3 
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^ I 

▼fTTTTUT f<>n flYw imm 
«a4Wr »j^ nijira ^ hiirtit b •:<*• 
^«rr«f<Ti^ 9T fW^wTTwSrsfa tt ' 
7ft% ^T n '»^'- 

ftraiT »ir«i fqvT ^ni mfr^ n 

^ «f TW qqj^ I 

rr^ji>fT qm xjq qt5i^ b 7* 7.i 

q^i«qqi I 

fwffT qtf firqjia^ fw^faWT ttk: a 

tpn9/iu<fi ^ »iFiqiwTqfW wq»i i 
* qr r»T t nn q.qB ^ »iw ■^<’-'<'- 

’q?! «i»T;fiiqri— 

^?inii»T fan^ WI>^qfi77r i 
qrwri TfT qiiwr ww q%*q’r:fiT»m*''' 

(17 Tho P4i()iin <>(l. n-a<lii <i«id nnd K. roft<l« 
"■'«*. which w8 have odoptcH. 
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HTHf THTSI^RT?: I 

wTms\i»i ^ ■ 

^ ?nri fr ‘aiFufwT ^Jr i 

W ^ufariT* f»w*J t 

♦ 

V’SJSril^ I , 

^lHtwffI«»^TWTT MT 1 

*niT8f^<?nj^ ^ i 

vir — 

qrrr ^'dtsriTnsr ?fiiT»T: i *”• 

•» 

v^;fm wTuf^TTw i ns. 

^ m w TT^ ^M T:— 

qrfigww art Aflui qi ^ «rmTT»: i 
inrft ^ftrnr^ firfVf^s^Rr'r^ » 
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T^fefinJTT: wmr »iTinwrsTH^:*iT: n 120 i2i. 

'I# 

'im wfruw:— 

MH t Te ir m fir «fwnir^: ip; n^~- 

v«r i?1TtqT^fTW;— 

»nFT»rt TfV^i»niRi: wm: 1 
7TT>T^«Tf%»t 
^ — 

wTTii^t arnrrr: wi^fir^rra^^Tfww: ■ 
f fe^i^i5r irrt 1 

n^Tif n ?TH I 

v 

*iwi?l^i«inqw ^«wT«rf?«rrT^ijii27 issi. 
vn Viizfii;— 

^tmWT «r««l W I 

^«5raf^fi|fireT WT I J30. 
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^TTZT: WTf5ff%f^nn TTlITT^fWWWT^^: 

^sfwraTTT ffn i ’•*■* 

wyifir Fi T; ^>!gT7i:iTixrr^T7w:fjsnTt ?tb: i'-*" 
w f^^: — 

g^fr Tirt^^wiiin »i^; a 
aTTT^rra^ Qifwi^ i 

nw^ ^TretTif q^ ^ 7^? ^ | a ??ira: n '*♦♦• 

arei?r wtTT^w w I 

f^: qnir wth i 

4 l H< i W §1Pr*HT^‘ aiKIUT^i I 
%nc\|5^fl^Ta n 

wi^nr^T^: «i<jqi'i5^iw*n i 

firmi H%q€?n«nwr: d 

lio 147. 


)| imj "Jl |iuv -g ijjj.u ikk.a}h] ‘-po vtiong 

ji|l u; ^iiipcai ji»i(|niiu * U) 

i« « 

■ JUKJltt !fe-k4A 
I lUtaiife :iiiL&b^ 

—;itfca uk 


I WJIIP-* fiJk 

I laikt 


p.l I kbit ^abULlk iM 4 lbUllille 2 h 
I :Miiukiy ^t^biJfcLt ti^jQlAtKlcAtUiti 
•fitI I 

— ;ubLiu.k Bik 


A}ixsiiv:-iii.i ndSiH 



HINDI? l llKMISTkV 


H^pf qHTTP I 

^ ?T«iT ^t«i5»fi n JT^jat wm; h 

I :i 

T9T*I- 

^•s* ^ wTui »in »Ttpranf i 

•s» ' 

q;«f 7;^F»pr wrt^fnaT^: ■ ^'' 
nzyT'vnfJiwisTii I 
vw%»?Tf^aTfriTT ijaiianjpilJr n 27. 

?T^ f^fq^r^T I 

q^sr fqrf®^ qrxiHqrq II 2X 

?T^qraf I 

u :»'»• 

vi^:q5 wfefii ^ gqi 

5mzfqBiTn»i ^ranqiwq^ i 

. _ _ e . • 

q,n^5aqvfuw«rm?i qqta 

q^^ifrqwflq TaPf d -<2. 
f^ »l«q«ro?l*T qr I 
qqrqmiqfvr qw ^vqfw a 



4" 
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ipBf w?f wriw f«l»TTfiin4| I 

uftro u 

ttti: itt^ i 

vfi vjTT^ fv^ ■ 

^«Tf: IP* tttt^ n •’•♦ ''’'• 

f«T»TOT faTPpTflfT q-si fiyffT fnvw n i 

IPT^TT ?I?TT WP^r firf^ I 

fisraJr ?riT w»ii ^ifTTpr »t^ h • 

d^vqrqi i 

f^4p»im^»4iwqiJj 4«isp3«t II +■’ 
ftfwH iT?^wr^ ^nqrf fqifTfirnJi ii 

qrT»W^TI?|^i| I 

wrap ^fraiTTi qwtPH wg II 

wvraTftTJ5^t^«ir upfii?! qfjn«ifTfn: i 

(l( 5f»»i«i I'lititlif'r r4'A<liii); iii ilit' I’ihMi-a e<l.. 

wliicli it<im iii>i airi-p,. ui(), n_ n<iil K. 
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wnmm^ ^mx^ jzff 1 

H%^ar TRife^ I ♦+*<>• 

^ TSTW^ntiT:— 

i i f^gM*iru ^: r iTWT mvq t ww ^: 

rnT3 »i’8w^ wTTTwt finra jtwt i 

w i 4<g i at< i y ^ ^q ' mn 9 

Wn qif 7T^ ^I«fr*jwt XIWT f 

• q q qqwT fqwijwqr*! n 

^ wimflqrqNa »tw^ qjr?i: 1 
»n"i fjfvrq ^qrw qfwtfTl g 

>iwqwqfarrfq ?rrf^r^ ^i*nf^ ^ 1 
n 3fm« WWT q»?f: » 


(1) olictmv^nv, n rariaitt in tlic l*iii>ii» •il., 
whirli \vp hnvo >ulo|»t«il nil I whirh nl--* ngrce* wiih 
B mill K. 
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fwni ^ • 

^^iTTinni if^rinrtmhr^T i 
fiiTW Ta^ 

55iBT^J»j «Hnr %?T«Tisra i 

9i9tfT7Tir^ q >iT»imTr « 

aRrrr^*iT%a qz yWT TTT^' I 7<» 7» 

^ aRTYTi^m ?nnT ■ 72 

^ awT^*[— 

w?Tawai tiiiT^inaf%7rRWTfinTa i 
aRI^iara R^TT; a 7:t. 

%?T*t«aTRT W3tfa amqf^itrr i 

T^r?nQ^«i«fw w HiRf n 

RHnr Rwiai ?[R7Tt a%n i 7+-7j. 

• • 
ill th, .•» viirimii ill th” P<>oiii\ cJ., whii'h 
vri.‘ Imvm iuiiipi«<|. 



q3^?ns«nf^: i 

^*1 I 


^j?W nr fe^ra^^Ji *TT*RTTfwyr>T’* i 

fwn ’^iir fdfru^fk^ fon^ 

^ TffT ?T?!: Ht»Bi5rwm^n^' n^- 
nT?r?t ^i^-sr ^f»»fnpT i 

T%5^^>m^T?r *g'«i q'^fiiH ii2* 

mwjj ^1^3 ▼fin fm^n n i 

▼qs n n»»T^i nnin^ » >•• 

n>T nfwrn^ 

q^\jTqqwn i 


il) •i';ii*i«i««»'JY, n varinnt in ihe I*<iiiiitt •>«l.. 
which wo Imvo lui'iiilitl. 

(2) '»«! AiKilhor rt*r»HinK in flio 


Viwiiin I'll. R-liifh Wif hiiTi* nrvonln^l 


*(>0|<l0(n; .<AUI| JM 

'•|)a tJiiK.j ^qi <11 invutiA « Vitjuk jtkib :«k (j) 

(KHinnaj jaiii{ om q.>ti|» 

wiiiicj -q] III }<i)||iUiU |il•>Ja{^|Ip t: likbkk 11 


I ^ ^ alb :ik« 
’yi i-i 

II :i:yi£2aa wriu 

II kajJa k&^k^ik 

I ttki kb kiitki^ 1^ 

•f-i II ;|L i^ita kite^ jekbibaktUU^ 
I kanjg jii^ijejik£k k]im%ib^LSk 

I BkktjB 

*i‘[ " 

I ikJ&Mtti jJaiKk ^ JiLkm ^lAiiit 
•gt I ittkkkli kbl&ft kk kklA 
}»it»|i»kw ftkUilik 


«■ 


AXXSIlVHm .UINUI 
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4$ 


N 

wfar4 4i fnwT wTw n--- 

X 

wmn^rwr b 

nv ipoi fjrfnfmjT 4J4T^tHuwf»^?rR | 

^rPT4t»ma 3T^wn ?rr^»t 9^: ■ 

?Tlhf>J7f ^<4 q“l5T^ 1 •'-•<♦• 

’*r^^?^«3rnrfMri mrcr^r u 

3rfr>it ^ i 

fir^TR^ I 

y T tf irt?T i ^ ?»r fuf^ HTO7Ti%^ wff?n*i i 
g^i^>nrTrf«i • 

.iA-.i7. 

»rr«^^'Rqn^»rr?4 qfeW nlf; i 

NiTfT^ ?ti 4 HBmTBrniihnTR ► ■*''• 


(1) « N«i, Htiutber reading in Um P*M)im ed., 
which alHo Bgreen with B. and K. 


‘Ojvib-'MViii A|jtLii]i:iu 

■4Uiij^ «i 'Bit vpsjj '|m viiwj ot(j^ Ip. 

•;/ l^D ^ Utett pfcft 

II ttk^ (ttolt uk. 

I kitWu 

(IJF fl y&hltiiik A hit 

- itgiik AA 

I kkih :&iui<biija^ A |kiJh A |A4k jbkk 

— rciAA 

.,v ■ kikAA kJIA2{)J2^ AfiAtA 

I kkAjAibJ>^kl2t]iJttAil4^A 

vti- * iktelAIkAmiAk 

I HltAfcAIttklAk k^ AAlJQJe AkM 

— klt»iu AA 

lf..|,f ■ kkk kAlA ^AA) A4^1£aL!A 
I kAD :]AAb^|^ A ^ArcAAniu 

II kAbA ^lAbllA»AiAAJt4|«A ,j^ 

I klAialkAA y»j»»H U^HkA AbJtLk 

■iir 


AXJiiilv'Jii.) iinsiii 
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f 

_ A.. . 

vir 

o o o i 7.^, 

iivi xnuT^'Bii WF I 

yS 

^wil ^T«!tT«|?T¥7T« ■ "*’ 

%»rw^f\iiT' n^frTfwj 7^<- 

qrmiw— 

vriw^ <«q^ <1^ I 

o^ Vlfiri ^ n^ww n. 

?n^i 

^t?Tw^?mr rw f?MT «TT Tsnu i 

S-l-.H.'i 

WW^ITTWITTff q ?TJ^ WUTO wnw i 

wpH «-9aix Hirr i 
mtri^iieiqSifiv ?Ri ^'fi H%Tx II 
»wfejTT^?i?fr 5n*fnrm i 

SS-Rf*. 

»T?rt^T!»ni: wT»(mrii»|^ n 

il) Tiie Pu-Mio ed rc:»<N t««irf'ii»n, irhich » 
^nMnnmlirAlly iiiaocuratp 
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ji -- 

wmx i 

* • 

• j ftr^ a T ff xrroftnr »m?i: ii 

»rra' ?rH> nflrfW ■ar% ftrt 

*154 fwi^ wwfn-^ JTOT fjniTTt i 

01% ^4 wofn finfiT«TT«- ofn *|fji 

omw «frt Jifir^fen jt ^io»t i 'J*. 

' vfw igTni^ fwanr: o%5n[ i 

• .om^WiTmon ftnr (TW * 

foTT fon o%oa o^iTHTi: om i 

. , ' 

fjnwnrfoTftHi: i 

O.'i 


V 1*^ 4fn i]r<i 

*ini«iA ■ 

'2j A valiant in the Poona e»l., whh'h 
aRripfa with the «iei«in, oa quoted in the fool note. 


■ niflflO OTJori 01^ II lO*^' 

(Heiie w unifn ni| eex 

fiiriiai «nin ^ (mi fmim 



If 


^4 










•jj piiu -jj IJ7IJW fm|tr 

uicr«ij riljl III JillipvAl v 'biaiBiU ({) 

n iftlub&ii tiit :ii 2 A 

j fi ^ ^ii lAij yfaftb 

(It 

rltMCofe Hi p ^? R jifiJlb>ti. 

I :k& b H^lh :bll> ilk lly 

* . I utiwtt bj ^kklklHlll^lft ^ 

* 'o'tl-^OI 

I S |ji^l>u, u lUk uia'jy kk 

( kmbfi9 kkk ^ ^ 

• I H>>IHyjlll^l^ lAUlkklib 

likAA kk^ 'Wktk teJk iBk^ iKlJi 

il 4yLikkiitt ilk kji^fciitik ikiiniky 
# 

,; I iBfcibH^ib iiui& :y|kkjciiflft^ft 
^ ^Ji 4k4jfeikM^Lbiii :iHk ikiiA 

I %k5kl k^ikkitl Jh^lLb ikllAkk^ 


/» 


.^MXsiivaHD nns'iH 


> 






HINIH* CHEMISTRY 


mwTrnf% i' 

tri^ivfvfvvw ?rrwTf sw^m wtn o 

¥Ti9^T1?f «r¥T»f W^¥tn I 

^ TTfr?TT I 

imn ^ ^ firew ^rnrif ir^ > 

ili«VI<41 ^ "i1%VH * 

13i.l37. 

i irW fvii ^^rmn irrva^ivfTT wvm i 
Hww vmrJr wwfrsTt n^Vwri n 
% »p»T nifrS w jjwT ^f^vfvrrt i 
»Twm xrmt f^nimw wqV n B^ii ^*^- 
^ VT^— 

^Tvf f«rav( %fn vv=9f^ I 

^ TTW ?i«: ^ fiRnv w i >•'•'’ 

ww# ftw *nifYTv^ I 

finir^ VF^ WFf^nrvi nr m icw v r»i i'54. 

(It nraraivV. a mtiiini; in the Pooiiii pd., which 
•Uo agree* with B. «n<l K. 












HINDir CHEMISTKV 


5 « 


iwnmi ^ fa fa^m^n «>55. 

mHI^ rWH I 

fwwf^ ^ ihni: ■ >“6. 

f^nn wititt^w C 
wtf^WTW^: ^ « 

WffilW T • O • ■ >50160. 

5?»«t4 wttw #% 9r^9av«n( i 
^finrai vfriw^ ^twirts^nn i >7>. 

TnrftrofHiJ i 

mir fw^ ^ ^11 VTn I 

fra^t f«ifw^ f% cni inn( ■- 

^ jllMIVBW *l¥ I T T a rf i T ?fft I 

f^WT vrt iwn^ « 


(1) w, a rariant in (hp Founn ed., which ai!H> 
a g re ea with B. and K. 









I 

I kAlUAA lAftjjZ ^ ^i&M UJit»i»ji^ 

• I iAaik:^B iuaj^t»t»iiitrijftiX>uj 
ysi I ^ lAk inruwjt 

•ygti mlk miitftkjij k 

I iMfakilk UOiOji & ^ ^ 

eei-sei 

B LU.tf ik k^(|bDlb.Lib l^B klUJft i.b 

• mil uu^ miNiw iii^ mum 

I li%ii ^ 4^I^jbUta uki^ 

-Uk 

L-si-tsi I iMk laajB Imuit 

■ kjiahitii* ilUaliy 

fiiLl 911 

I m ta^LB^uyuk ikji gkittk im 

■ lUkkM IfckklMi ^ kplftll^ 

I »»«^k k^UtlUyiKfi^ ^ 


AtLLSIiVaHD ilCINIH 



II ijkH^bcy U.^lAtt UiftjJkJi 

I kLbJeia tfiiAlifc 

I ttkbkbt^iiy 

♦ 

I lltuai^ bik 


'OIj; I WAIttUfc jtttlAlAlttJt 

AAlAmAh 



■018 ■ '.ik ‘.lyAA ibtmiAbtJtijJiAy 

■ 50 * ■ o o O 

I A kjfcgjibiH^ AHlk klfJit;^ 

—kiA4Jh AA 

({ 


AMJ^UV'JHD nUSIH 



S4 


HINDU CHEMISTRY 


ifYMmT: «<[i^m: www^'r i«rai: i 
firriww: n^niufiumin’. i 

^w i wj ^fawirr. ?tf%m: ■ 

ur^ R^rnrvRTTwm: i 
wn^^: fvmr: vnvf^Y^ |3-7 

Hr w^trir i 

*1^ M 

qnfsr «T>nT ?iw iJtwm i 

Tw I 

?ni WTWT ^rar^Mrr wmitat i 

H « g i r q i?ii q^Qfl i fq n fw^fiY ^ f g^ n • 

% 

I.1-15. 

fMWMZt tUQ^ ^qf*TMRn( I 

?iif q qnrqii ■ 
iiflri' ww ii 

fuFwtftqTww inj <irw i 

■»» •»** ^^frrrf^rm a - af m m im m t Mudm ■ 



IIIMM < IIKM1SI KV 


33 


iTT^wT^fflWTi orfu! TOftiT H g n^ m i 

i!>-22. 

nrfil'ai- fn^^nT «nfwra w i 

ireTW^ II 

^frw qjn 41^^ ?^TrjrTT»^TQWT: ii 

wfiiraT firarwuT^^ini i 

o « « o « 

vim qWWJW'* HT4 7TW 1 

Rn'tri iHHa yr m ^im »irl^^r^nn ii 
o o o o o 

CTfwfiR^T^flffT: I 

^«5rT: ’3t’'ai: ffsi: i 

•)2ol. 


I) 't, :i v.iriiiiit III ;he l’•Klllli 

(■^l., .vhii'h wi* hiiv'" lulopt^'J. 
i2; H. aiitl K. r.':4<l tii«1»i . 



HINI>U CHEMISTRY 


f futuTiO n Tiq^iy^iii^ ■ 

62 . 

r? i 

i^HT firffwT ^ iRrnmTH 


^rii ^erTf^s'Hrw: i • 

^ TOITTWT I 

WITTWt HJifFfl ^T^^WT«^Tf^^WfsJI^^TI? I 

«aiYq>iiT^ <mf^n a 

nnirr^ ^ifrfWTnH p 
iTTwnn: ^ fe iw rar wrqi«;r i wf q^ i 
wfTnrfrrf^ irro qrqi^-^i ^ ii 

iJi a vftriniit ill thi- P<«»ii!» od.. 

which alsti affrec:' wiih B. 

(2) a ynrinnt in the P'^ma ed.. wli'rli wt* 

have adopted. 
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irtv^ ^ ?Tm i 

inq^ f«»q«JPrl Hf la i ^ l iiqT T^ i I 
qrnfefT: wmf ii 

^r r a h ^ ^irt^rar^ i 
ijfwwhff snutV^^imii; • 

wf^nmpriT ^T ^q^ q fi w i ihTwrrm: i 
o o o o o 

ft f % ^Tfrr • 

qr«i»^ qnrr^ > 

«^«iiw»if#Tt I 
qnmfw 0*01 
<j qr <t^qqi i ql< T q ^q f iqiPrgqr»T . 
qri^rff1<i^qCTCTwt ^ 

firwtwT: q^qmf t i 

irfinr: uwifnmT WTq5i u :io. 

ifTT^gH^irun: ni^?ft q^*rifo*7n: I 
gTwrfvvgRrqTVTv wm ihnm??y i 



’(i»lcirif>V OAVtl »M 

'fie cHonj eqi iii )m«uva m ([) 


D jUJk 

n ,iuiiju.&u.b ^a^kiBbta^ik 

I Ilk mjfe kjiu 

<1V ■ Abftl kA ikftjit 

•;; a :4UtteA fit :JlLM ^UlAftktU^feSB 

kj^ 4B 

I .‘HUB IBk luiftiib-»bfcfc.fcHfcB>>fcii>ftifc 

• •,» ^ **• ^ ^ ■ 

:jbiB5lBiit aaB^BitikaBy ^b^bbj j|Jik 
l I iUJyUI :|kiiK IBiBBl IBUt^ 

I ^MKHI&blu& k%%ltlB ki&& 

ft-. 

I IhlMlJlk BJB 


I tinigtsmaifc nik 



HINDU CHEMISTRY 


>V 


mirrfH aarfrt «T>ir<^3’iHvq^iit n 

HWTtrfr ^ WTO i 

whqn wrft^^w wfTO^Mnn i 

2 .V 2 K. 

€▼ vpi w %w^ I 
?T^ ftrwHftTOw wtr i ^y. 

jftfi WW fw f?^^ I 

4{^V^ ^TT^Pi flfWIlt' I •**• 

(1) Cf. T<i«<t'i«i2f: <iii W)fM« urtv i 

«ir(«yi «<i I ii«i «t^ «vi«t I 

«ii *<•»! li ^q^idi'1 • 

\i) Wo Ituve (iHojited ibn rthtdiiig to B. ainl 
K. The P<^n!i e*J., however, reads Oiw ♦rtiT, 
which, from bho chemical point of view, is unten¬ 
able. 

(3) evwT^, a variant in the Poona ed., which 
also agrees with B. 
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HINDU CHEMISTRY 


i S5>. 

fq iw mw nfH: • 

irr^t cre*rpTfiT7¥tfi7U» ■ 
^ivia'iPTt ^8 Tffq q" t I 

qwir?» *!qr^ wtn i 

qrfiWTioftr *!r >Tt r< T wqfw wf»g|»[ |C«^0. 

ihi: %xrw >jirrysi: w^nhjw: i 
fvJ ifty ^ RT T^pi mrr v 

wrft viTTQnT^s^; qfvR’nrvnpT: • 

• » 

^ H 1^: t 

ITI^: H r «♦ 

TwfWinniTTfi: ««nvrn( 

^S^^rrtrftwprPTTWTwifJT ywi i 
^fnrt 

yyq(I' fw^nnri^ snywm <iM i i i m ■ 

( 1 ) ■nothcr readitif; in the Poonn ed,, 

which we have adopted. 



'ifw I - 


?r>*nfw T«?T^rrqH^fnf: i 

wfrni^w €«r%^ ei^nni i *• 

^ ^^WT?nw»[— 

)TT<9V ^ I 

^«43«ni7ft rTT«?i PWT Hinnr: n 3. 

WfT g WTHl I *- 

qr i^4 |BT ^*jW TW i W QHH f» rti j^it I 
foirra 11^ ?m m j- r; 

— .1 

?fmnnt >r«T^: ■ 
^wiwTW wis »iiw^*Tfr*rf^nT: i 
^«rTi;wfii^V^TOwrw h^u^h ■ 



6r 


HINIH; CIltMISTRV 


ftr¥T fqniqqit ^ fvOJl 

fira wrfa??^ ar% ^ift: i 

f *af?rH:qm miwTT: $ J'. 

qr^TraT«rr«nimq[qRnf^fil\PiqriJ(i«i: i 
qfa fi mff fii ifiw ?Tftf^qrnnir»r i *0- 

w — 

W T ^ q K gr < >rf*gg t^n?r fqWVaq i 
q il wu iqt ^t qncr wwpj ■ 

^fwqrrw mvv z4 ?f^ra qrrr^ i 
flHf«qfi|f*ffV«; ^iq’ ?T^ ?:?i: I 

vfijrm mfgm qrjTww: i 

wrw^ ?n q<q f% I 

wnrif TTOWT^ 


(I) K. rp!»d< ^w. nrhich w<* hnvc retainni. 



HIN'Dir CHKMISTKV 




»i]pnrt i 

iftfiiwl WT^grw^ wuRTf: » 

htw f^f*ii*rvt^ WT^[wr ^Trfwfwn i 
7nrn<t ftrfiif^TfWTWT^^ ( 
W T ^g ii mfag r u T r 

^wrt m^r^rfvwTwgf^w: i 
qirff Tr q ingni (S^^as. 

*?l^^ 

«rw f i g <i fW q c rp t Hiii i 

aw ^fwgrni^*!— 

€lT*ii«<ni ^ WTW i r gw gfT ? i ' 
fiif¥ fwa%n milg< ll f€g ll <i^4ftftff Wt 
^ fTOgro pwqww— 

V s 

faw^ WTfT vwrart^ I' 

wanif f* l f^tigm^^f ^ ^ w» ^ B 

(1) ifti^nnil. a variant in the Potma I'd., which 
abu) airrMs with B nnti K. 
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HINDU CHEMISTRY 


nil nfT wHrn^n nrn^: i 

nrw ^nrnu nlwrmwn i 

fnrffBH TC JTRi Mi^ifln^^ i 

fn^winnnS^nft nrfnniTfn^tnJr» 

\ 

fif^w irR?f ^ i 

v 

nifWTWt W¥ fWHT nfii I 

qn^ft«iT>jT nni fripwriift^n^ i 
^ wrannj— 

finrnnn^n^ urn ^ ^ wen^f il^ qif ' 
qn^rnn mrn qir imiwtt fr nnir i 
fnqrni^iiifiqrrn n»qtf«iiqirfnfnFw6iH i 
n^ «n(i2nfn ninr^fr fnm%n ii 
qiznMT fnf^^^w qnmrwfwin fr i 
nn mn fr h ' 

fnfjjnsr nfi# nwiiwnqn: i • 

»w imifn «p«ifn' Tm^nfninnn: i 

il) niii)th«'r ri'ndiiij^ in (he Pnona cd., 
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05 


• • • O • 

JwnurfinrpTt vwwt tt ■ 

vrt TO*i qfWtf^TTrn I 

ymni wtqt^tN i 

\m 5 i^ ?rar«n«^iw^f«iwfa » 

BTif WTC^BHIIV^ I 70-7fi. 


^ir ^wjwrni: 1 

qiiif^nnq^ I 

^f>T«r nirr nt^in<!J>cr i 

r^mn^JT^T m fV Jjjn^wfTTsrw^ 1 
?T^»n^ fr ^ I 

?n <*>i(j 5 : »r%*T 

TawRpn n i 
n fftvn 

^ ^»Tn ^ ?jr«rarnni' 1 *-‘J. 

(1) mill aro two diirerKiit n^iiigs 

ill iho Poona ed., which we have r^IopCed. 
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^ 5JTf*T— 

^[WTf'n^ HiftrwHT i 

^nre w wtiT * 

frit firiffTw: ira fWijr i 

^^rrt' ’It inri*r ftift^qfr f«T%^ i 

»5n« qftfwwttHT I 

qfi* Hn «I W IH&f*4 ^ Wim |5*- <». 

nm JTTO ^€qmKf«i R [ I 
qVTTfir V nft yi fi l qi i wfii w^ b 70. 

«q^i0i Tf^lif wi^‘ ftrfu » 

ftwqt ^ I 

WTTqd ViriWPi qq< T n w qid T^ <t ■ 71. 

o o • • • 

wwqrw^qreHT WW W^ire^IWT I 


(1) ^¥lt. It vnrwnt in the Poniui «d.. which 

irr hawp aHonifsI. 
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inffit nnnrr^t ^ 1 

TOT TOT I 76 7-7 
¥ ftTO r T* m f%^^w i fTO TH 1 
«ftjWT#Nt f^: 3«t 3^ n »w%*T 1 

78. 

^ trfiTOT wtTOif%***l I 

fTTfin^Nf ^ ^TT^ • 

^TTT*® n*i I I TnftftpfRTi ■ 

TOT^n^TTr to TOia^f ■ 
TOii%TO^ TT €«nrT^iiwYYT?nT 1 
TOT#Wt fTO¥7if 5T^ 5TTT% fTOJl B 
^i^rorff »T9^nii gfirwT^fwwiTTO[ 1 
T i^ TH ^ «3f^’ ^TiiTOnir*l I 

8 as 4 . 

iffe^ iW TOT TOStv^frorr 1 

f^ g a t ny ir w r: to ^fnwr: ■ 

^#Ni ^TT^rgr^ ^ thtottI TOrfro^ 1 

frof ^ fro^^jTr ^ to: i 'iS- 
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ta 


«rffn»: Tiff vufqenTiTi: o 

^^TTifi^TTrifiTsH^ni inff ww: 


Tifiiii: 


^^^sTTS^arr?}: i 

wpfqifeirrwfr flirts Trfii?T wztt i 
TOTmftfii TfirrfsffVrT nm^finTu i 
vifTT TRTTirei »iwnrr^ a >o* 

fTT TfyWJTwfW ^TT T^filTTlWU: I 
^ « O O 3 

HWTH I 

q^rtriwiTm^a h ^ t>4i i 20 . 

i iit; 5 uwiTt ?j im%w tt i 



HINDU CHEMISTRY 69 

iy w T « q ^ ctt ft i 

_ ^ • 

iraTi»Tw hwr: w i 

Twiftw»mT^tn I *1*2- 

Twwf 

ft#tli7fl I 

gfzH: wirw 

fiwfw»TT«rT wwwmuir: i 72. 

frirtwH wflnrwvw' 

mrrawT^: qftaiTft?it u: i 
•• 

THWf: 

w ft^gwTw: I 73. 

qri«l5<qfiqiMi 5»»^ i 

fqf^ ^ wqw lqift i t f I 
%«nrTWf Tf?«l>niHK*1l$tH I 

ITfq: «HWT ^ I 

7T?^ ^^TTf WT ?r^ ?I I 

^wraft q^visi w«i ^srrwWWinf i 

112-113. 
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vuiin* w i 

«rnc« e?t ^i^nanrfTtTini i 

HIT UHiHqfirifHinl i 

114-y«. 
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